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880 0/vuL GOO cJet-ttuM 

YEARS AHEAD EOR YEARS TO COME 


Years ahead in every detail, Convair Jet-Liners are leaders for the new jet age . . . designed 
with precision and crafted to perfection! The ultimate in modem engineering concepts! 
The very finest expression of elegance and comfort! Advanced beyond all other means of 
transportation, Convair 880 and 600 Jet-Liners, the world’s fastest passenger planes, will 
be years ahead for years to come! 


CONVAIR 


GENERAL. DYNAMICS CORPORATION 


First to oltar Convair 880 ot 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Braiil), S.A.S., SWISSAIR. AMERICAN 




A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at 4000 psi pressure. These 
new pumps have the same exceptionally high overall efficiency as well 
as the many other performance advantages demonstrated by the 
3000 psi Vickers pump series throughout millions of hours of dependable 
airborne service. Flow characteristics and maximum recommended 
speeds are also the same for both series. 

An important feature of the 4000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns. 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system . . . resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKERS INCORPORATED 

DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division • Engin 

ADMINISTRATIVE and ENGINEERINC. CENTER 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. — Great Weal Rond, RrflutTord, Middx., England 

NGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 




e would like to paraphrase the 1959 IRE Show 
theme, Inspiration in Radio Electronics, by pointing out 
this example of Kennedy Inspiration in Reflector En- 
gineering, a 40-foot reflector featuring quick in-the- 
field assembly and disassembly. 


ANTENNA EQUIPMENT 

D. S. KENNEDY & CO. 

COHASSET. MASS. Evergreen 3-1200 


You can see this unique antenna at Booths 2532 and 
2637 at the IRE Show. 


Down-To-Earth SOLUTIONS to 
Out-OJ- This- World PROBLEMS 



AVIATION 


MANAGING EDITOR William Gregory 

WASHINGTON Cecil Brownlow 
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; AVIATION 
•' COMPONENTS 

temperature / BY LAVELLE 

Lavelle manufactures aviation components to meet the most' 
critical demands of high temperature operation. Typical of the 
many high temperature units produced in quantity by experienced 
Lavelle craftsmen are the jet engine tail pipes, engine casings and 
heat exchangers shown above. 

Lavelle specializes in the production of precision sheet metal 
weldments and assemblies made of titanium, aluminum, stainless 
steel, and heat-resistant nickel alloys . . . joined by welding methods 
applicable to specific component design and function. Where 
required, special tools are designed and fabricated by Lavelle to 
maintain production quality, reduce costs . . . and promote 
on-schedule delivery. 

If your requirements for component performance demand the 
very highest standards of component workmanship, call on Lavelle 
... or write for brochure describing specialized skills and facilities 
ready to serve your needs. 


^JCiufcic 

LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 



AVIATION WEEK, Mo 


9, 1959 
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Bending the Heat Barrier 



Specialized mill equipment is available 
at Haynes Stellite for rolling high- 
temperature alloys into a variety of 
shapes and sizes- Bar (above) is being 
produced on a 24-inch mill. 


Xl-igh strength plus resistance to oxidation, creep, thermal shock, 
and fatigue— are some of the properties that have helped to push the 
heat barrier back over the past IS years. These are the properties 
found in Haynes high-temperature alloys. Properties that 
make these alloys very useful in the 1000 to 2000+ deg. F. range. 

Typical uses? The really hot spots in jet aircraft, ramjets, and 
missiles are some. Furnace components, heat-treating equipment, 
kiln liners are others. In fact, any part where long service life 
under severe high-temperature conditions is essential. 

There are 12 Haynes high-temperature alloys— available imme- 
diately in convenient forms that can be readily fabricated. For 
information on properties and prices, write for descriptive literature. 


GOZaSTCOBS 

ALLOYS 
HAYNES STELLITE COMPANY 

Division of Union Carbide Corporal 


Research: 

opens 

the 

door 

to 

space 



Space Technology Laboratories is responsible for the over-all systems 
engineering, technical direction, and related research for the U.S. 
Air Force Ballistic Missile Programs. To carry out the fundamental 
investigations of those physical phenomena related to very advanced 
and long-range problems of space technology, STL established the 
Physical Research Laboratory. 

This laboratory is making significant contributions in experimental 
and theoretical research in the fields of controlled fusion and asso- 
ciated plasma physics, magnetoaerodynamics and low temperature 
solid state physics. 

Dr. Milton U. Clauser, Vice President of the Company and Direc- 
tor of STL’s Physical Research Laboratory, draws upon a rich back- 
ground of industrial, as well as academic, experience and achievement 
in charting the areas of research that will be important to the space 
technology of the future. 

The professional staff of the Physical Research Laboratory, the 
majority of whom hol.d the Doctorate, are supported by unusual 
shop facilities and a complete staff of technicians. Also available is 
an outstanding digital computing center within fhe STL complex. 
Scientists and engineers with competence and imagination in fields 
related to advanced cryogenics, fusion physics and magnetohydro- 
dynamic investigation, are invited to inquire about Staff positions. 


Space 

Technology 

Laboratories, 

Inc. 



ANGELES 4S. CALIFORNIA 
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ALL THIS 


• LINEARITY 0.5% OF FULL-SCALE 

• COMPLETELY TRANSISTORIZED 

• CURRENT FEEDBACK AMPLIFIERS 

• VELOCITY FEEDBACK DAMPING 

o GAIN STABILITY BETTER THAN 1% 

• 9 ELECTRICALLY CONTROLLED 
CHART SPEEDS 


6 or S channels 
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M in a new, simplified . . . 

of sharp, 
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inkless traces 

M 5-VOLT FULL-SCALE 

in true 
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rectangular 


\ RECORDING SYSTEM 

coordinates 
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AN BORN 
O IV1 RAN Y 

Wyman Street, Waltham 54, Mass. 


T his new Sanborn direct writing system provides six or 
eight channels for computer readout, telemetry re- 
cording, DC voltage monitoring and similar applications 
where 0.1 volt/div sensitivity is sufficient and no pre- 
amplification is needed. The input impedance is 100,000 
ohms. Frequency response is 3 db down at 100 cps at 
10 div peak-to-peak amplitude; hysteresis is less than 
±0.1 div. A 17.1-i" Recorder-Amplifier-Power Supply 
package displays 8" of chart, locks in or out, loads easily 
from the front, has a built-in footage indicator and take- 
up, and can be completely remote-controlled. Galvanom- 
eters are rugged, low impedance, low voltage units with 
enclosed construction. The 514" Control Panel provides 
front and rear inputs, attenuator ratios of 1, 2, 5, 20 and 
50, internal 2-volt calibration signals, position and 
smooth gain controls. The system is available in either 
the 60" mobile cabinet as shown (complete with power 
panel, wiring harness and built-in blower) — or as sepa- 
rate Recorder-Amplifier-Power Supply and Control 
Panel units for rack mounting. 

Find out what this new system can do for you. Ask your 
local Sanborn Industrial Sales-Engineering Representa- 
tive for complete facts — or write the Industrial Divi- 
sion in Waltham. 

See this new System at tlieIJi.E.Show — Boolhs3601-03-05 


i 367 SYSTEM COMPONENTS * 



there are dozens of Cornelius products for designing 
better pneumatic and hydraulic systems 


To be exact, ihere arc 367 products m 
Cornelius Company lo help you design 
matic systems. Their prime characteristic 
Here's why. Each Cornelius product h 


The performance and maximum longevity. It your system 
incu- designs call for these or related pneumatic compon- 
jility. ents you'll find Cornelius quality and dependability 
extra will be valuable in helping you maintain a high level 
: the of performance. For specific information about any 
: and Cornelius product, talk with a Cornelius sales en- 
: first class ginccr or write direct to The Cornelius Comi 


/ ^ THE C0MPA 

AERO DIVISION 


: 


Pioneers in pneumatic systems for aircraft. 




A NEW FAMILY OF . . . HYDRAULIC PUMPS 
WITH THE LOWEST WEIGHT DISPLACEMENT RATIO 


For Aircraft, Missiles, and Systems! 



This new family of rotary plunger pumps is furnished with 
forged aluminum housings for fluid operating temperatures 
to 400°F. Thousands of hours of endurance and qualification 
testing, as well as flight tests, have proven that these new 
pumps will satisfactorily handle all MIL specification 
hydraulic fluids including Oronite 8515 and will exceed 
MIL-P-19692 specification requiring 750 hours of endur- 
ance. The low weight displacement ratio is accomplished 


by utilizing space not available in other designs to incor- 
porate the variable displacement feature and servo system. 
Plungers operate on an inclined axis to provide centrifugal 
return force and are arranged such that the side loading 
on each plunger is minimized when the maximum over- 
hung moment occurs. 

Fixed displacement pumps are also available in all models 
with reduced weight and envelope dimensions. 

The proven experience of Bendix in manufacturing 
thousands of direct injection pumps and fuel systems for 
reciprocating engines, fuel supply pumps, fuel systems for 
turbine engines, hydraulic pumps, and hydraulic systems 
for high performance missiles assures you of a quality 

ing the high relia- 
bility standards of the 
industry. 


FOR 3000 AND 4000 PSI 
SPEEDS TO 18,000 RPM 


MAJOR PRODUCTS— aircraft and missile hydraulic pumps; hydraulic components and sub-systems; engine fuel pumps and fuel system com- 
ponents; precision bellows and bellows assemblies; thermostats and related sub-assemblies; and sub-contract manufacturing and brazing. 


Hamilton Division 


HAMILTON, 


lA/fiaf does ff -felre-fo create a complete 

Missile Weapoh System? 



WEAPON SYSTEM: 
A definition 


"A system composed of equipment, skills and techniques , the composite of which forms an instrument of combat, 
usually . . . having an air vehicle as its major operational element. The complete weapon system includes all related 
equipment, materials, services, and personnel required solely for the operation of the air vehicle ... so that the 
instrument of combat becomes a self-sufficient unit of striking power within its intended operational environment,” 

— Quoted from Defense Department Regulations 





GROUND SUPPORT EQUIPMENT 

— to check the missile’s design 
characteristics, the complete 

maintain, launch a squadron’s 
missiles. Goodyear Aircraft 
designs and builds this equip- 
ment, and has created today's 
foremost mobile missile ground 
support system. 

COMPUTERS AND 
FLIGHT SIMULATORS 

— to check the missile’s initial 
design characteristics and sim- 
ulate its flight. Goodyear Air- 
craft builds GEDA, an analog 
computer, and supplies flight 
simulators for the military 



UNIFIED ENGINEERING 
— to solve the technical com- 
plexities of creating a complete 
system. Goodyear Aircraft has 
a Weapon System Engineering 
organization-specialists with a 
unified approach to, and com- 
plete familiarity with, the total 



PRODUCTION FACILITIES 
— to tie together and produce 
the whole concept. Goodyear 
Aircraft maintains facilities in 
Akron, Ohio, and Litchfield 
Park, Arizona, where 12,000 
skilled people work- To Keep 
America First In The Air. 


coodIyear 



JiSwTaI™ i s. Ohio Plants in A kron, Ohio, and Litchfield Pa 



irk, Arizona • Rewarding Challenges and Careers for Engineers 





What You Should Know About This Symbol... 


It may be new to you now, but you’ll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 

For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations — Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments . . . development and production facilities for 
making systems, products, and components in large 
quantities, at a practical cost. 

It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
—in any of three ways— by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broadway, New York 6, N. Y, 


MANUFACTURING COMPANY 


Military Products Division 




THE SINGER 


V 

r 

i 


\ 

/ 


SYSTEM 

RELIABILITY 

ASSURED 



WITH MAGNETIC AMPLIFIERS, INC. 

SOLID STATE DESIGN 

Typical of the systems designed and developed by 
Magnetic Amplifiers, Inc. is the Advanced Missile 
Checkout Equipment shown in the illustration. The 
equipment is an alignment and final checkout instru- 
ment which performs complete static gains and 
dynamic responses on the MACE AUTOPILOT with 
an accuracy of better than ±5%. Over 200 sepa- 
rate tests are performed in sequence. 

The success of' this equipment for missile equipment 
checkout, is due to its inherent reliability, human 
engineering, functional flexibility, and simplicity of 
operation with no maintenance. 

In order to achieve a continuous link of Reliability 
from design through production. Magnetic Ampli- 
fiers, Inc. maintains a disciplined Quality Control 


MISSILE CHECKOUT EQUIPMENTS 
STATIC PROGRAMMERS AND SEQUENCERS 
STATIC POWER/LOGIC SWITCHING SYSTEMS 
COUNT-DOWN EQUIPMENT 






MAGNETIC AMPLIFIERS, INC. 

632 TINTON AVENUE 136 WASHINGTON STREET 

NEW YORK SS.N.Y. EL SEGUNDO, CALIFORNIA 

CYPRESS 2-66tO OREGON 8-2665 




13 




RA-21A VHF RECEIVER. 560 channels 150 kc spacing). NVA-21A NAVIGATION UNIT. Provides complete auto- 

Short y> ATR package. Provides r-( and audio circuitry malic VOR and LOCALIZER operation. Short '/< ATR 
for NVA-21A Navigation Unit. package. Completely transistorized. 

The Smallest, Lightest and Finest in 

for business and airline aircraft. 

For further information write 

Bendix Radio Division 



VOR/LOC Equipment 



STRATOPOWER 

Shrinks the 4th dimension, too... 


Cuts the time and cost lug between 

development and production 


With each new design stbatopower packs more and 
more performance into les£ and less space. This is evi- 
dent in the equipment itself. 

Less evident but no less true is the fact that each year 
stratopower is delivering more and more development 
results and production items in less and less time. This 
is because, at stratopower, contracted development 
is balanced with stratopower's own development effort 
to yield a continuous, well-rounded program of creative 
research in aircraft hydraulics. 





knows, because stbato- 
power is already there, 
anticipating the needs 
of the aircraft industry. 
It’s no secret^how 

time lag to shrink the 
4th dimension. 


At stratopower, all 
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WATERTOWN .i.ism 

THE NEW YORK AIR BRAKE COMPANY 

STARBUCK AVENUE • W AT E R T 0 W N • N . V. 
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Unlimited Coupling 



Tremendous range of Aeroquip Coupling designs is 
demonstrated by B. A. Main, Jr., Vice President of Engi- 
neering, seated on a 10-inch coupling while holding a 
miniaturized coupling in his hand. The couplings shown 


here are only a few of the infinite variety developed by 
Aeroquip for use with hydraulic fluids, ordinary and 
exotic fuels, gases, oils, air, liquefied gases, ammonia, 
nitric acid, ethylene oxide and many other fluids. 


Circle Number 13 on Reader-Service Card 


Designs! 

WITH A WEALTH OF EXPERIENCE PLUS UNMATCHED FACILITIES, 
AEROQUIP DESIGNS, TESTS AND PRODUCES COUPLINGS 
TO MEET YOUR SHORT LEAD-TIME REQUIREMENTS 

Call on Aeroquip for the solution to your fluid coupling problem. Let 
us know your requirements on fluid, temperature, pressure, size and 
application, and Aeroquip will recommend, design and produce the 
coupling that meets your needs . . . and do it FAST! 

This is the service that Aeroquip is especially well qualified to 
provide for manufacturers of missiles, aircraft and accessories 
and components. 

Years of experience gained in building millions of couplings 
enables Aeroquip to approach your problem with complete knowl- 
edge and understanding. Development facilities include extraor- 
dinary engineering depth plus extensive laboratory, shop and 
test equipment. Production and quality control facilities are the 
finest and most modem in the industry. 

At Aeroquip, coupling designs and facilities are UNLIMITED! 

^4eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 


AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 



Aeroquip’s high standard of reliability is assured by final proof testing 
of all couplings. The proof test machine pictured above was specially 
designed by Aeroquip for maximum dependability and speed. Final 
testing follows numerous quality control checks during production. 





Production facilities in the Jackson plant indude this 
battery of automatic screw machines. Complete manu- 
facturing operations are duplicated in Aeroquip's 
Western Division plant. 


FILL IN AND RETURN THIS COUPON FOR 

Aeroquip Corporation, Jackson, Michigan 

Couplings. I am chiefly concerned wilh the followings 


Temperatures from — 


Pressures from pil to psi. 

Size I.D. Operation □ manual □ remote □ other 


COMPLETE COUPLING INFORMATION 










New B. F. Goodrich Lightweight De-Icers 
FAA-approved for Cessna 310 



B.F.Goodrich aviation products 


INSIDE A 



D UNUSUAL STRi 


CAMERON FORGING 


Unique Metallurgical Properties 


UNIFORMLY FINE GRAIN SIZE 
and uniformly high properties from 
center to surface are characteristic of 
the Cameron technique. Intricate, 
unusual, or conventional shapes are 
produced in a single heat. 
INCREASED TRANSVERSE DUC- 
TILITY— several times above normally 
expected values. Transition from billet 
to final shape results in movement of 
metal under high internal pressure. 
HIGH ULTRASONIC STAND- 
ARDS are consistently met by internal 
working of the metal which breaks up 
segregated material inherent in the 
center of steel and high density alloys. 
PARTING LINE PROPERTIES -The 





totally enclosed method of forging, 
eliminating a flash line, avoids flash 
line magnetic indications and the 
localizing effect of the flash grain on 
transverse, fatigue, and stress rupture 
properties. 


Extreme service components for air- 
frames, jet engines, guided missiles and 
a wide variety of other end uses are 
finding a solution in the Cameron 
split-die forging process. If you have 
a problem . . . call, write or come by 


IRON WORKS, INC. 

SPECIAL PRODUCTS DEPARTMENT 
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For high reliability 
under extreme environmental 
conditions, specify 

Clary Gyros 


The Clary CD 600 electrically driven amount gyroscope is a 
self-contained, three-gyro package consisting of three gyros 
mounted on a single bracket with pick-offs between the 
outer gimbals and the frame. It may be used either to con- 
trol flight, or to transmit changes in pitch, yaw and roll 
attitudes. The entire unit is hermetically sealed and filled 
with dry helium. To withstand high acceleration and ex- 
treme vibration, and to insure maximum reliability, the CD 
600. like all Clary gyros, is ruggedly designed, precision- 
manufactured and extensively tested. 

GENERAL SPECIFICATIONS 

Weight: DC system, 19.25 lbs.; AC system, 15.0 lbs. 

Pick-off: Potentiometer or synchro. 

Power Requirements: 27 V DC: 115 V AC. 

Vibration: lOg at 20 to 2000 cps. • Warm-up Time: 2 minutes maximum. i 

Gimbal Freedom: Outer gimbal, 360° (continuous): inner gimbal, ±85°. j 

Drift Rate: Scorsby test .5° per 5 minutes. ; * 

Caging Operation: Remote electrical caging and uncaging control. 

Temperature: -30°F to +160°F. • Altitude: No effect on operation. 

Humidity: No effect on operation. • Size: Diam. 10", depth 6T4". 


The Clary CD 750 electrically driven amount 
gyroscope is primarily designed to control 
attitude of short range "artillery type" mis- 
siles such as the Corporal. Sergeant and 
others within the 500 mile range, where vi- 
bration and steady state accelerations are 
moderate to heavy. Separate pick-offs are 
provided for each axis, and the instrument 
incorporates a DC solenoid-operated caging 
mechanism to orient the gimbals with 
respect to the mounting surface. Internal atmosphere is 
—75° F dew point nitrogen with helium tracer at a pressure 
of 15 p.s.i.a. 

GENERAL SPECIFICATIONS 
Weight: 5 lbs. • Pick-off: Potentiometer or synchro. 

Power Requirements: 115 V line to line, 400 cps, 3-phase power. 

350 ma starting current, 70 ma running current. 

Vibration: lOg at 20 to 2000 cps. • Warm-up Time: 2 minutes maximum. 
Gimbal Freedom: Outer gimbal, 360° (continuous): inner gimbal, ±85°. 

Orift Rate: Scorsby test. Heavy rotor: .5° per 5 minutes. 

Light rotor: .5° per minute. 

Caging Operation: Remote electrical caging and uncaging control. 
Temperature: -30°Fto ±160°F. • Altitude: No effect on operation. 

Humidity: No effect on operation. • Size: Diam.4Vi»", depth 5'Vu". 
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Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of min{K) insulation! 


New Min-Kind insulation may well be 
the most significant advance ever made 
in missile and rocket insulation. 

Developed by Johns-Manville re- 
search scientists, Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s two most 
effective high-temperature materials: 
1) reinforced plastic and 2) J-M’s 
recently developed Min-K insulation. 

Does more than plastic alone 
Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidity! 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M's Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 


lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 

yiide range of applications 
Min-Klad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface ... or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 
transient conditions. 

Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present thermal 
requirements? Upon request, well be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14, New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada: Port 
Credit, Ontario. 


Johns-Manvilie || 


Circle Number 



LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica 
products for dimensional stability under continuous heat 

As components and equipment grow smaller, and heat 
becomes more difficult to dissipate, CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF. 

FOR HIGH-HEAT PRINTED CIRCUITRY, CDF glass- 
base Di-Clad® laminates of Teflon* and epoxy exhibit 
best dimensional stability and current-carrying ca- 
pacity. Constant operating temperatures of 300° F — 
soldering temperatures to 500°F — are readily met by 
these specialized CDF Di-Clad laminates. 

HIGH-HEAT FLEXIBLE INSULATIONS. CDF offers a 
wide choice of insulating tapes made of Teflon, silicone 
varnish, silicone rubber, and Micabond®, with glass- 
cloth support. CDF tapes may be used either by hand 


wrapping or on automatic winding machines. Unsup- 
ported Teflon in colors available to meet MIL-STD 104. 

TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 

Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon — spa- 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications. 

NEW — cementable Teflon, bondable to itself and to 
other materials with commercial adhesives. 

SEE SWEET'S Product Design File, Electronics Buyers’ 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send your 
print or your problem, and we'll recommend the proper 
material for the application. 

CONTINENTAL-DIAMOND FIBRE 

A SUBSIDIARY Of THE /llll/ l / COMPANY . NEWARK 20, Dll. 
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X-15 WILL THRUST 100 MILES INTO SPACE 
UNDER CONTROL OF NEW INERTIAL SYSTEM 


Strapped firmly into his cockpit, an Air 
Force pilot soon will ride the North 
American X-15 rocket research ship 100 
miles and more into the sky at speeds 
above 3600 mph— over a mile a second. 

A highly advanced Sperry inertial sys- 
tem, developed in conjunction with the 
Flight Control Laboratory of Wright Air 
Development Center, will supply control 
data for this historic venture. When the 
pilot and his revolutionary craft drop 
from a B-52 jet bomber, the inertial sys- 
tem will give him data for maneuvering 
and navigating the X-15 with extreme 
accuracy. As the stainless steel research 


plane flashes outward through the thin- 
ning atmosphere, the Sperry system will 
“show" the pilot how to correct for even 
the smallest deviation from flight path. 
It will display flight information on 
specially developed instruments; at the 
same time feeding the data to ground 
and airborne recorders for a permanent 
record of the flight. 

An important additional contribution 
of the Sperry system will be to guide the 
pilot in bringing the X-15 safely back 
into the earth’s atmosphere. During this 
critical phase of the flight, attitude of the 
X-15 on re-entry must be precisely con- 


trolled to avoid exceeding its structural 
limitations. 

On this daring journey into space, the 
super-sensitive Sperry system will have 
to function perfectly under conditions 
ranging from extreme acceleration to 
complete weightlessness, through tem- 
perature swings that may heat the X- 1 5’s 
exterior to 1 ,000 degrees in a few seconds. 

1 gyroscope company 

Great Neck, New York 
DIVISION OF SPERRY RAND CORPORATION 




serving industry and 
the national defense 


In modern plants strategically 
situated throughout the coun- 
try, Thiokol is making many 
significant contributions to the 
art and science of rocketry. 

By developing new and better 
propellants (both solid and liq- 
uid)— by designing and build- 
ing improved power plants to 
utilize these fuels — by furnish- 
ing essential support equipment 
. . . Thiokol helps to strengthen 
the nation's defenses, helps 
push back our spatial frontiers. 


chance fc 


TRENTON, 


HUNfSVTlUr 




THIS IS THIOKOL 
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TAlo/coe 


CHEMICAL CORPORATION 
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SINGLE-GUN 


COLOR TUBE 
RETROFITS! 


We’ve been hearing comments that have the ring of praise 
about them. They have been comments on the simplicity of our 
Lawrence-type color display tube, 5CGP29. We build other 
color and monochrome cathode ray tubes, e.g., for applications 
requiring high definition of a hush-hush nature, or for fine 
character writing and many other applications. But let us 
discourse on the 5CGP29. 

First of all it adapts to a great many equipments now limited 
by monochrome. It adapts with the same yoke you are now 
using and without the need to build a six-foot voltage-control 
console. The 5CGP29 does not have fussy requirements. 

Post-Deflection Focusing is incorporated in the design. The 
electron beam paths are directed through an array of grid 
wires to an aluminum-backed phosphor screen on the face of 
the tube. Switching voltages on adjacent grid wires change the 
impact point of the focused beam. None of this is particularly 


critical in operation. And the operating voltages are such as 
not to produce what the low-temperature lab men call “thermal 
chaos.” 

There is very likely nothing more dramatic in the world of 
electronics than the face of a 5CGP29 discriminating between 
different classes of information in extra dimensions with bold 
colors. Military people appreciate it when, again with different 
colors, the 5CGP29 promptly discriminates in radar between 
hazardous and non-hazardous objects, or between friendly and 
unfriendly targets, for example. 

A number of commercially available phosphors, with differ- 
ing responsive qualities, afford wide variations in persistence 
and colors. There are dozens of uses for the tube in science, 
industry, and the military service. Let us tell you about them. 
Electronic Display Laboratory, Litton Industries Electron Tube 
Division, Office A4, 960 Industrial Road, San Carlos, Calif. 

Visit our Booths at the IRE Show 



LITTON INDUSTRIES Electron Tube Division 

MAGNETRONS • CAS DISCHARGE TUBES • CARCINOTRONS • TRAVELING WAVE TUBES 
KLYSTRONS • BACKWARD WAVE OSCILLATORS • NOISE SOURCES • DISPLAY TUBES 


FLY WEATHER-WISE ["gm- 

These weather items prepared in consultation with the United States Weather Bureau 

TEMPEllATUllE'VAltlATIONS 

IN RELATION TO ALTITUDE... 


T emperatures encountered in a single 
flight may vary as much as 1 30°F. or more. 
These variations are associated with altitude 
and weather patterns and can affect flight 
performance. 

Temperature and altitude — Heat from the 
earth warms the atmosphere with steadily 
decreasing effect as altitude increases. Tem- 
perature normally decreases with altitude at 
the rate of 3H°F. per 1000 ft. At the tropo- 
pause (top of troposphere) temperature re- 
mains almost constant up to 80,000 ft. 
Therefore, modern aircraft encounter coldest 
air in the tropopause layer which varies from 
about 28,000 ft. in the polar air masses to 
54,000 ft. in the tropical. 

As altitude increases from approximately 
80,000 ft. to 150,000 ft., the temperature re- 
turns to almost sea level condition. This is 
the result of strong absorption of the sun's 
ultra-violet rays in the layer of ozone gas at 
very high altitudes. 

At still higher altitudes, the temperature re- 
verts to extreme cold. 



forecast. Top Flight Performance with Mobil Aero 

Hydraulic Oils and Mobilgrease Aero! 


Mobil 


You’re Miles Ahead With Mobil! 


SOCONY MOBIL OIL COMPANY, INC., and AIBIiares: 



Instant control response can be yours despite extreme temperature 
variations, thanks to the wide range of temperature characteristics 
of these top-quality Mobil products. 

Mobil Aero Hydraulic Oil HF and HFA — These low pour point 
and high VI oils help assure trouble-free operation of hydraulic 
control systems, brakes and struts through all temperature ranges. 
Mobilgrease Aero Lo-Temp and General Purpose— These Aero 
greases help assure smooth operation of all sliding and rolling 
surfaces of aircraft parts . . . control systems, bearings, and gears. 





There’s a new kind of airplane ahead 
for America’s new generation of pilots 


Gramp raced through the skies at nearly 100 miles 
an hour. He flew his fabric-covered biplane by the 
seat of his pants and the wind in his face. 

Some twenty years later, his son flew a P-51 Mus- 
tang at better than 400 mph . . . later on flew a Sabre 
Jet that approached the speed of sound. There were 
more dials to watch, more controls to work, till he 
wondered if airplane designers hadn’t reached the 
limit of human capacity. 

Today's Air Force pilots can look forward to pilot- 
ing a newkind of airplane.lt will fly more than 2,000 
miles an hour... carry an electronic crew to navi- 
gate, find targets, fire weapons, evade attack. Most 
significantly, its pilot will have as much time as 
Gramp did to do what man does best: make decisions. 

For though machines can see farther, figure 
faster, and react quicker than men, they cannot cope 
with the unexpected — nor can they be recalled or 
redirected. That is why America needs the judgment 
of men as well as the automatic deadliness of mis- 
siles. Her deterrent power will always depend on 
building the most advanced manned and unmanned 
weapon systems— and keeping them ready for action. 
Three times the speed of sound 

North American is now at work on two Mach 3 
airplanes for tomorrow’s Air Force— the B-70 
bomber for the Strategic Air Command and the 
F-108 interceptor for the Air Defense Command. 

The B-70 will skirt the edge of Space to any target 


on earth —flying every mile of the way at more than 
2000 mph. It will carry the most advanced weapons, 
including missiles it can launch hundreds of miles 
from ground defenses or primary targets — plus 
countermeasures against enemy attack. 

The F-108 will be able to detect and identify in- 
coming airborne weapons— manned or unmanned- 
over 1000 miles from our shores... and destroy them. 

These manned weapon systems will give true 
depth and flexibility to our nation’s deterrent power. 
Mobilizing America's best for the job 

North American, as weapon system manager for 
the B-70 and F-108, has been charged with complete 
scientific, engineering, and administrative respon- 
sibility. To enlist the best brains and specialized 
skills of American industry. North American has 
divided each airplane into major subsystems, which 
are being awarded to the contractors best qualified 
to handle them. 

Though these projects are among the most impor- 
tant ever entrusted to one company, North Ameri- 
can’s knack for turning revolutionary concepts into 
revolutionary airplanes is a matter of record. Time 
and again, North American’s designers and engi- 
neers have exceeded expected performance— yet 
made the new airplane practical to build, fly, main- 
tain. This sure hand— result of building more air- 
craft than any other company in the world— has 
created more air power for fewer tax dollars. 


THESE FAMOUS AIRPLANES WERE READY WHEN AMERICA NEEDED THEM 



THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. 




KLIXON Precision Switches 

Help Hughes Aircraft Company Obtain Maximum 
Reliability in Falcon Launchers 


^ A^vital^ weapon in the arsenal of ^ theU^S. Air Force is 

Launchers, as in other armament control systems, guided 
missiles and operational aircraft, Klixon Precision KX4 
Switches play an important role in assuring dependability 
of operation. 

These Klixon Switches, manufactured to exacting tol- 
erances, are used in Falcon Launchers to indicate proper 
loading and firing of the missiles. 

Klixon Precision Switches are ideal for applications of 
this type. They are enclosed in a strong steel case capable 
of withstanding heavy impact and compression loads. 

True hermetic sealing is achieved ~ — " 

type” diaphragm at the aci 


tas 


Many types of standard actuators are available. Or, to 
meet the particular requirements of your application, 
we’ll be pleased to design a special package. Write for our 
precision switch catalog. 


METALS & CONTROLS 


CORPORATION 


i Forest Street, Attleboro, Mass. 





DOUBLE-ACTING B" SERIES 



I the pin that’s designed for positive 
J release. ..even under “over-load” or 

[III "bound" conditions! 

I Double-acting PIP Pins combine rugged strength and 
dependability with instant insertion, self-safetying . . . 
IH and quick release! Cotter pins, nuts, bolts and other 
retaining devices are completely eliminated. Result - 
I unlimited design freedom and accessibility where units are 
I frequently assembled and disassembled . . . permits 
quick-change of mechanical units . . . speeds assembly of portable 
equipment . . . reduces servicing costs. 


Difficult fastening applications where ordinary fastening devices may 
“bind” in misaligned holes or under unusually heavy loads are "made to 
order” situations for double-acting "B” Series PIP Pins, which operate 
on the fast push-to-insert— pull-to-remove principle . . . but have the added 
advantage of the exclusive PIP "drive-in”-"drive-out” spindle. It’s the 
safest, most reliable self-locking quick-release pin available! 


MEETS RIGID REQUIREMENTS 

Double-acting PIP Pins are used by every major aircraft manufacturer 
and the military services . . . are specified for use in missiles . . . used by 
leading manufacturers of electronics, industrial and materials handling 
equipment and have proven their complete reliability in many other fields. 
Get exclusive PIP Pin “drive-in”-drive-out” advantages in standard 
diameters to fit most nominal holes. “B” Series PIP Pins with continuous 
steel ring aid forcible release and adapts to remote release systems. 

Use the experience and technical knowledge of our Engineering Staff 
to determine the right solution to your quick-release fastening problem. 
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Packing circuits to circle 



the world 






“Project Cordwood” is a new Hughes Communications proj- 
ect which has produced low-cost, widely interchangeable circuit 
modules (see photo on left-hand page). Other projects under 
way at the Hughes Communications Division involve the de- 
velopment of systems which deflect their signals from meteors 
and artificial satellites. Allied to this is the Hughes adoption of 
the wire-wrapping technique to obtain compact, reliable and 
automatically applied wiring. 

Because of the dynamic growth in communications, Hughes 
has established a separate, major Communications Division. 
Already, work has extended past the transfer of information to 
the use of information to supplement man's abilities where 
human resources are inadequate. 

From the discovery of basic scientific knowledge through the 
creation of working hardware, the systems approach is typical 
of Hughes activities ... in Airborne Electronics Systems, Space 
Vehicles, Plastics, Nuclear Electronics, Microwaves, Ballistic 
Missiles and many others. 

This atmosphere offers creative engineers and scientists the 
widest possible scope of opportunity for personal and profes- 
sional growth. 

Similar opportunities are open at Hughes Products, where 
Hughes developments are translated into commercial products 
— semiconductors, specialized electron tubes, and industrial 
systems and controls. 

the West's leader in advanced electronics 


HUGHES 


HUGHES aircraft companv, Cult w City, El Segundo, Fullerton and 
Los Angeles, California ; Tucson, Arizona 


I.R.E. CONVENTION: Visit the Hughes Recruiting Center 
at The Waldorf-Astoria Hotel or Booth Numbers 2801-2807. 


Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areast 


Industrial Dynamics 
Digital Computer Eng. 
Microwave Engineering 


Circuit Design 
Test Engineering 
Systems Analysis 
Technical Writing 
Electron Tubes 
Industrial Systems 


Write in confidence, to Mr. Tom Stewart, 

Hughes General Offices, Bldg. 6-A3, Culver City, California. 
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Greater reliability, faster delivery and lower unit costs for 
users of TI diodes and rectifiers result from mechanized 
production and testing facilities such as the silicon wafer 
evaluator shown here. Designed and built by the TI Semi- 
conductor-Components division, this machine automatically 
tests and evaluates each wafer that later becomes the heart 
of a TI diode or rectifier. 

Only advanced facilities can produce advanced components. 
The wafer evaluator automatically adjusts its own test 
conditions to correspond to each wafer being checked, 
measures the critical electrical parameter’s, and then 
guides it into an appropriate vial. These tests, performed 
before assembly at a rate of more than 4000 per hour, insure 
the performance of every TI diode and rectifier wafer. 
Continuous improvements in production technology at TI 
provide engineers the world over with precise reliable 
devices of practical economy and make possible new areas 
of semiconductor application. 


Texas 


Instruments 



A. O. Smith Aeronautical Division 
continues to demonstrate unique 
capabilities to work with research and 
development groups in government 
.agencies and prime and sub contractors in 
the airframe, propulsion and missile fields. 
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THE WORLD'S LARGEST SEM 


1 1 CONDUCTOR PLANT 







FIRST LOW-COST SPACE AGE AIRCRAFT 
DEMONSTRATES NORAIR SYSTEMS MANAGEMENT CAPABILITY 


The twin-jet T-38 -America’s first supersonic 
trainer-aptly demonstrates Norair’s capability 
in systems management. Now in production 
under USAF contract, the T-38 Talon is the 
first member of a Northrop-conceived family 
of lightweight, low-cost space age aircraft. 
Soon to follow: a supersonic counterair fighter, 
the N-156F- first weapon system designed in 
America for the specific tactical and economic 
requirements of those free allied nations most 
vulnerable to enemy attack. 

Other important systems management achieve- 
ments include the USAF Snark SM-62A and 
the F-89 Scorpion. Norair management of the 
Snark program produced the free world’s 


first operational intercontinental guided mis- 
sile - delivered on time and at minimum cost. 
In producing America’s first nuclear-armed 
interceptor, Norair’s weapon system manage- 
ment of the F-89 was marked by on-time deliv- 
ery of more than 1,000 units throughout the 
program’s life, and by a significant dollar 
underrun. A full ten years after its first flight, 
the Scorpion is still the USAF’s most heav- 
ily armed interceptor - and a uniquely stable 
platform for air-launch of atomic rockets. 
Norair’s cost-proved record of effective man- 
agement, integrated facilities, and available 
resources combine to demonstrate outstanding 
capability as a prime systems contractor. 


NORAIR formerly Northrop Division 
HAWTHORNE, CALIFORNIA 
A DIVISION OF NORTHROP CORPORATION 





NEW LOX TANKING 
COMPUTER SYSTEM 


WITH 1/10% OVERALL ACCURACY 



OTHER RECENT CONTROL PROJECTS BY LEONARD INCLUDE: 


• PROPELLANT UTILIZATION COMPUTER 

• TANKING COMPUTER CALIBRATOR 

• LOX TANK LEVEL TRANSDUCER 

• MACH NUMBER DEVIATION COMPUTER 


• INDICATED AIR SPEED TRANSDUCER 

• DRAG-RISE DETERMINATION SYSTEM 

• INDICATED ALTITUDE TRANSDUCER 

• PRESSURE RATIO COMPUTER 


Please discuss your 
system requirements 
with our engineers. 



Wallace 0. Leonard, Inc. 


S AVENUE 

-ELEPHONE SYCAMORE 2-7131 
TWX-PASA CAL 7321 


THREE-AXIS FLIGHT SIMULATION 

assures sytem accuracy and stability 




ffl 

CALIFORNIA TECHNICAL INDUSTRIES 

DIVISION OF TEXTRON INC. 

BELMONT 6, CALIFORNIA 

® 




Stratoflex assemblies hi 

THE MIGHTY 


Every time a Convair Atlas intercontinental 
ballistic missile lifts from its Cape Canaveral 
launching pad, fantastic demands are made of 
the fueling system and powerplant. 

A touch of the blast-off button triggers hun- 
dreds of simultaneous chain reactions in the giant 
ICBM's fuel system. Under tremendous pressure, 
liquid oxygen is delicately and pre- 
cisely force-mixed with a kerosene- 
like fuel and flashes through the 
lines as vapor to feed the fires 
burning in the combustion cham- 
ber. This blend, mix, fire sequence 
must commence in a split second 
and continue at tremendous speed 
if the launch is to be successful. 

Fuel line plumbing on the Atlas 
must be absolutely leakproof, im- 
mune to strong vibrations, and 
able to withstand continuous tem- 
perature variations. 

Despite the infinite possibilities 
for human mistake and material 
malfunction, the Air Force, aided 
by Convair technicians, has suc- 
cessfully launched the Atlas ICBM 
time after time at Cape Canaveral. 

(In the spectacular December 18, 

1958 firing, the 85-foot Atlas was 
placed in orbit around the earth.) Stratoflex is 
proud that its specially-designed Teflon* hose and 
metal tubing assemblies are vital parts of the 
Atlas fuel line system. 
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ARC’S TYPE 21 A AUTOMATIC DIRECTION FINDER 



As every pilot knows, a reliable ADF is still a basic and useful 
navigation aid. Throughout the world there are some 60,000 
transmitters that offer pin-point guidance, over land and sea. 
ARC’S Type 21 A ADF can be depended upon for precision 
homing under long-continued use in humid tropics, frigid north- 
lands or burning deserts. It is one of ARC'S outstanding con- 
tributions to air navigation. Its low weight (less than 20 pounds) 
and compactness make dual installations practicable even in 
light twins. If you plan to modernize existing equipment or are 
purchasing a new aircraft, specify the Type 21 A for a long 
term investment in air safety. 

Ask your ARC dealer for a quotation on this and any of the 
other ARC equipment listed below. 


POUNDS 



f?adio Corporation boonton, n. j. 

OMNI/LOC RECEIVERS • MINIATURIZED AUTOMATIC DIRECTION FINOERS • COURSE DIRECTORS • If RECEIVERS AND LOOP DIRECTION FINDERS' 
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 3S0 CHANNELS) • INTERPHONE AMPLIFIERS • NISH POWERED CABIN AUDIO AMPUF1ERS 
TO- CHANNEL ISOLATION AMPUFIERS • OMNIRANCE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS • 900-2100 MC SIGNAL GENERATORS 




DO YOU KNOW ABOUT GASK-O-SEALS? 



You Can't 


Ga$k-0-$eal 

out! 


I 

US 


sss! 




Hundreds of accidents have been caused by seals being left out during 
assembly or repair, and thousands of production hours have also been lost 

for the same reason. Just one of the plus values of Gask-O-Seals is that they 
are practically impossible to leave out because they are inspectable 

visually after assembly. This can mean many valuable warranty 
dollars saved, many hours of downtime saved — and it may mean 
the saving of human lives. 

They also provide no-leakage positive sealing, prevent blow-outs. Damaging 

coldflow is eliminated, high manufacturing and maintenance machining costs 
are avoided and they are reuseable. If you use static 
seals in your designs, why not find out about 
Gask-O-Seals — made by the makers of Parker O-rings. 


R: 


'arker seal company 


ITY, CALIFORNIA and CLEVELAND, OHIO 
V OF PARKER-HANNIFIN CORPORATION 




The PLANE 

Douglas’ C-133A, powerful 
long-range transport on duty 
with the USAF. Designed 
primarily as a logistics air- 
plane, the C-133A can also be 
modified to carry over 200 
fully armed troops. Power: 
four Pratt & Whitney T34 
turboprop engines. Range: 
over 4,000 miles with 40,000 
pounds or 1,600 miles with 
94,000 pounds. 


The PROBLEM 

Developing heating system 
ducts that would not be dam- 
aged by vibration. Originating 
under the turboprop cowls, 
the ducts must withstand not 
only vibration but heat as 
well. A rubber bellows would 
solve the shock absorbing 
problem . . . but ordinary 
rubber can’t take the high 
temperature. 


The PRODUCT 

. SHAST1C 

Douglas engineers chose a bellows of 
Silastic®, the Dow Corning silicone 
rubber. Silastic resists the heat 
involved, does not crack or embrittle 
with age. 

TYPICAL PROPERTIES OF SILASTIC FOR DUCTS 


Temperature range, °F — 130 to 500 

Tear Strength, lb/in 40 to 200 

Pressure range low pressure 


For further information write Dept. 0915. 

Dow Corning 
CORPORATION 
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Brunswick technology leads the way 
in three critical space-age components 



PRESSURE VESSELS AND MOTOR CASES, fabricated 
by Brunswick's exclusive Strickland ”B" Process, now have 
the highest strength-to-weight ratio ever obtained in 
filament-wound components. Brunswick is now producing 
these virtually leak-proof pressure vessels. Brunswick also 
fabricates motor cases capable of withstanding extremely 
high pressures and temperatures. 




RADOMES AND NOSE CONES, created by Brunswick's 
outstanding research and development efforts and filament 
winding process, are being used on supersonic aircraft such 
as the advanced Convair F-106 and McDonnell F4H, as well 
as on missiles such as the Boeing Bomarc, Lockheed Q5 

ties include complete electronic design and test facilities. 



RESEARCH, DEVELOPMENT AND TESTING-carried 
on by Brunswick teams have contributed heavily to space- 
age technology . . . most notably in solving problems of 
increasingly high operating temperatures (600°-4,000°F.) 
for critical components and new heights in strength-to- 
weight ratios. For full information on how this leadership 
can help you, write or call Brunswick today! 



BRUNSWICK 
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\Ze^X Duct 


This Oxidizer Vent Duct serves as an excellent example of 
Arrowhead’s engineering ability to design and produce 
in a combination of materials (metal, plastic and 
fabric-rubber) integral “no leak” units having abilities 
and features which could not be duplicated in any 
one or two of these materials. 

The requirements of this application were for a flexible, 
lightweight duct assembly which would permit angularity, 
offset and rotational movements . . . withstand moderate 
temperatures.. .and provide a “leak free" slip joint 
allowing separation at 10 fps. speed. 

For engineering consultation on such complex ducting 
problems contact Arrowhead’s Field Service Representative 
in your area or write direct to the factory. 


plqii- pitUtio D.A .R 
H&AiMA uAlU 

IjiltAglaM Icm-JmmXwA- 


UuXal AUp J&Mt ptwidtA 

njytaTK&A, &ud UuComI ag ipaKoX'-f^.. 

* wiitA ttw&MUi ta/ji umm&Z* ofc LOX ayi® 


Arrowhead 


PRODUCTS 



DPSH 


Wherever instruments are 
inert gas, or a constant 


use& within a partial vacuum, 
r controlled pre 
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CANNON ELECTRIC 








TARGET DISCRIMINATION 
IN INFRARED DETECTION SYSTEMS 


The pioneering field of infrared detection offers 
many challenging opportunities to scientists and 
engineers at Ramo-Wooldridge for advanced 
studies in the solution of target discrimination 
problems. Research is continually under way at 
Ramo-Wooldridge in the integrating of infrared 
detection devices with the latest electronic sys- 
tems techniques for enhanced target detection 
on the ground and in the air. 

The phosphor bronze reticle, or image chop- 
per, illustrated above was developed by Ramo- 
Wooldridge. It indicates a marked stride in space 
filtering discrimination concepts, and is used for 
target signal enhancement in guided missiles, 
anti-aircraft fire control and air collision warn- 
ing applications. 

The reticle is used in the focal plane of an 
infrared optical system and is rotated to chop 
the target image for the desired space filtering. 
It is also employed in time filtering, such as pulse 
length discrimination, or pulse bandwidth fil- 

Space filtering is critical to infrared systems, 
because of its ability to improve the detection of 


objects located in the midst of background inter- 
ference. In a manner similar to that used in the 
modification of electronic waveforms by elec- 
trical filtering, space filtering enhances the two- 
dimensional space characteristics of a target. The 
size and features of the target are highlighted 
and the undesired background eliminated. 

Scientists and engineers with backgrounds in 
infrared systems— or any of the other important 
areas of research and development listed below 
—are invited to inquire about current opportuni- 
ties at Ramo-Wooldridge. 

Electronic reconnaissance and 
countermeasures systems 
Analog and digital computers 
Air navigation and traffic control 
Antisubmarine warfare 
Basic research 

Electronic language translation 
Information processing systems 
Advanced radio and wireline 
communications 
Missile electronics systems 




RAMO - WOOLDRIDGE 

a division of Thompson Ramo Wooldridge Inc. 



advanced R & □ capability 

now available at CEC’s Datalab 


Research and development programs under contract to pro- 
gressive firms are a specialty at Datalab . . . CEC's Advanced 
Electronic Data Laboratory. Recently completed at Datalab 
was a revolutionary new concept in airborne test instrumen- 
tation, developed for a leading airframe manufacturer. Now 
available are pulse code modulation telemetry systems, spe- 
cial magnetic tape transports, such as high-density digital 
recording, and transistorized data handling equipment . . . 


emphasizing solid state and miniaturization techniques. Da- 
talab engineers can undertake additional projects in the field 
of data handling and storage, including those concerned with 
the conversion, transmission, and enciphering of digital data, 
as well as system and design studies. 

Datalab specialists arc available for informative discus- 
sions of general or specific data handling problems. Contact 
your nearest CEC office or write for Bulletin CEC 1314-X2. 
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Compact “AT” toggle switch 
assemblies meet wide range of 
requirements in small space 


The 13 toggle switch assemblies illustrated above 
represent a group of more than 100 similar com- 
pact assemblies designed to actuate from one to 
as many as a dozen miniature precision basic 
switching units. They find wide use in aircraft, 
mobile, marine, electronic, and all panel appli- 
cations. 

In this group are 2- and 3-position switches, in 
all combinations of contact arrangements . . . 
with either maintained or momentary lever posi- 
tions. Within the group are switches for special 
requirements. For example, the switch at upper 
right includes an “electric memory” unit that 
indicates by a light or buzzer which circuit was 
last actuated. Other assemblies in the line fea- 
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ture pull-to-unlock levers, sealed levers, and 
hermetically-sealed basic switches. 

All are manufactured with utmost precision, 
with consideration given to such important de- 
tails as rigidity, positive “feel” and positive ac- 
tion, ease of mounting, good appearance, and 
long life. 

“AT” toggle switch assemblies are described 
fully in Catalog 73. Assistance in switch applica- 
tion is available from the micro switch Branch 
Office near you. 

MICRO SWITCH . . . FREEPORT, ILLINOIS 

A division of Honeywell 

In Canada: Honeywell Controls Limited, Toronto 17, Ontario 

Honeywell 

MICRO SWITCH PRECISION SWITCHES 



An orientation to home? 

Domain orientation? 

The secret of a lodestone? 

The cosmic ray accelerator? 

An aspect of a unified field? 

Fundamental to Allison's business 
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Ene rgy conversion is our business 







in 5 * SECONDS 

you can replace 

the nut in a TIME SAVER 
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the greatest advancement to date , 
in efficient fasteners! 


Consensus of opinion among engineers who tested 
TIMESAVERS is this: a definite improvement in 
nut design that saves time and reduces costs. 

In comparing them with conventional plate nuts, 
they asked these questions: Are they lightweight? 
Yes. They are as light as conventional nuts and in 
certain designs, they are lighter. Are they more 
costly? No. They are priced the same as conven- 
tional nuts. Actually, they cost less, since savings 
in replacement time are greater than the cost of 
conventional nuts including installation. Are they 
preferable for all applications? The cost of dam- 
aged nuts may be a secondary consideration. The 
important fact is that TIMESAVERS provide the 
replaceable threaded element at no extra cost and 
TIMESAVERS are suitable for 85% of the appli- 
cations where conventional nuts are used. Are 
they approved? Yes. They meet MIL-N-25027 
(ASG) and conform to NAS specifications. Are 
there advantages, other than the quick replace- 
ment feature? Yes. For example, masking, to elimi- 
nate paint contamination of threaded element, is 
unnecessary when TIMESAVERS are used. Re- 


Tell Us Your Fastening Problems 

Nutt-Shel engineers approach fastening problems 
from two viewpoints: l.)that of the engineer, and 
2.) that of the production men and women who 
work with engineers’ creations. These two groups 
aided us in being first with narrow, floating nuts, 
self-sealing dome nuts and NAS miniatures. If your 
fastening problem calls for something special, 
write today. 



BOULEVARD 
SANTA ANA. CALIFORNIA 
Telephone Kimberley 5-9311 
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Lockheed’s turboprop Electra: 

Performance-proved for 8 key military missions 


During its recent headline-making 
52,000-mile tour— of the United States, 
Canada, Europe, Asia, and the Middle 
East— Lockheed’s new turboprop electra 
airliner dramatically demonstrated its 
amazing performance capabilities. 

Seasoned pilots were astonished by the 
electra’s short takeoffs and landings— 
especially its safe, sure stops on rain-slick 
runways. Over the Alps, with two engines 
purposely cut and one prop at zero thrust, 
the electra cruised on only one engine. 
Taking off at 1 1 5,000 pounds gross weight, 
the electra flew non-stop 3220 miles 


from Istanbul, Turkey to New Delhi, India 
—in a record breaking 7 hours, 55 minutes. 

The electra’s proven performance, 
safety, ease of maintenance, and economy 
of operation qualify it in every essential to 
fill the Armed Forces’ requirements for 
eight new Jet Age aircraft, each performing 
a different key mission. 

Because electra airliners will be in 
service for airlines throughout the world, 
emergency service and parts for military 
electras will be readily available world- 
wide. Result: optimum global utilization of 
USAF and Navy electras— at minimum 
costs for parts inventories and service. 


o 



Completely self-sufficient, the electra can land at out-of-the-way airports and remote landing strips — 
because it has its own engine starters and ground air-conditioning, plus built-in passenger stairs. Pas- 
senger/cargo loading, refueling, and servicing of the electra can all be done simultaneously. 


0 
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fj l. Navigational Trainer: Carries more 
! i students at higher speeds/altitudes. 

I ; 2. Electronic Warfare Trainer: Operational 

I capabilities enhance training realism. 

It 3. Personnel/Cargo Transport: Available “off 

[• the shelf,” at economical cost. 



6. Long Range SAM Transport: Interconti- 
nental range, using existing airports. 

7. Downrange Transport: For personnel 
engaged in missile range test programs. 

8. Special Air Missions Transport: Improves 
hemispheric communications. 





o 
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LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION 

Burbank and Palmdale, California 

PROP-JET TRANSPORTS • ANTI-SUBMARINE PATROL PLANES • JET FIGHTERS • JET TRAINERS 
LUXURY AIRLINERS • AIRBORNE EARLY-WARNING AIRCRAFT 
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FROM EXPERIENCE 


COMPETENCE 



CHECKMATE 

in the face of enemy countermeasures 


Air Defense is a chess game for keeps — a game in 
which our nation and the rest of the free world are 
the stakes. The strategy of the game anticipates 
enemy actions and countermeasures and provides for 
that extra measure of ability to win. 

At Bendix, the capability to operate in the presence 
of enemy countermeasures is inherent in system design. 

All types of countermeasures— deception, multiple- 
jamming, and camouflage— are included in Bendix 
threat evaluation. The effectiveness of these counter- 
measures is investigated for advanced detection, raid 
resolution, tracking, and weapon control techniques. 

Facing up to the sophisticated threat is the prime 


objective of Bendix in air defense projects. The 
Systems Division, working cooperatively with the 
Radio Division, is engaged in programs involving 
passive techniques, electronic scanning, frequency 
diversity, data processing, anti-jam circuits, special 
radars, bistatic detection, and anti-submarine warfare. 

Other projects for which the Bendix Systems Divi- 
sion has system management and engineering respon- 
sibility are the EAGLE air-to-air missile system, global 
weather reconnaissance, supersonic target drones, 
and radiation-resistant mission and traffic control. 
These programs and emphasis on counter-counter- 
measures exemplify Bendix Systems leadership. 


Bendix Systems Division 









25,000 

SUNDSTRAND 
CONSTANT SPEED 
DRIVES HAVE BEEN 
DELIVERED 

for 36 major aircraft and 
missile programs. 

6 , 000,000 

DRIVE FLIGHT HOURS 
ON ALL TYPES 
OF AIRCRAFT 

Sundstrand now brings this 
unequaled experience to 
commercial aviation ... all 
Boeing 707 and Douglas 
DC-8 airline operators will 
use Sundstrand Constant 
Speed Drives. 
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a new perspective .. . 


Convair's 


Engineering Organization 


To develop the best and most creative abilities from the individual, 
and to coordinate thinking and activity in a manner that is efficient and 
rewarding — a new perspective in engineering organization at Convair- 
Fort Worth. The effectiveness of the plan is being demonstrated daily, and 
is best exemplified by the all-new B-58, America’s first and fastest supersonic 
bomber . . . brought from concept to reality in record time. 

Men of training and experience, seeking a more stimulating call on their 
creative ability, are invited to investigate Convair-Fort Worth. A card or 
letter will bring greater detail, or send a complete resume" of your back- 
ground for evaluation by other engineers in the areas best suited to 
your qualifications. 


CONVAIR FORT WORTH 

FORT WORTH, TEXAS 

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 



MISSION ENSURED 

with a reliable RHEEM drone system 

From launch to touch down, a Rheem drone can be counted on. Behind every Rheem drone 
system is the rich accumulated experience of hundreds of engineers and technicians skilled 
in aeronautics, electronics, and ordnance. Backing up this talent are thousands of the 
nation’s best production workers. 

Typical of Rheem capability in the design and production of complete drone 
systems is the U. S. Army Signal Corps Project, the AN/USD-2. From initia- 
tion to successful flight test, this surveillance drone project was accom- 
plished in just twelve months at the Downey, California, plant of the 
Rheem Defense and Technical Products Division. Rheem ingenuity and 
know-how provided not only the drone airframe but also important compo- 
nents of the telemetering and ground support systems. 

For combat surveillance or high-flying air-to-air targetry ... for anti-submarine 
warfare or anti-missile defense training . . . whatever the requirements, consult 
Rheem for reliable drone systems that can be brought to reality in less time than you 
would think possible. 

For more information on Rheem drone systems, write for Data File AW-704-3. 

RHEEM MANUFACTURING COMPANY 

Defense and Technical Products Division 

11711 woodruff avenue, downey, California 




AN ASW SYSTEM... DISPLAY/AIRBORNE RECEIVER/SONOBUOYS 


Anti-submarine warfare equipment designed, 
developed and produced by The Magnavox 
Company, in conjunction with the Navy De- 
partment, provides patrol aircraft with eyes 
that see underwater by day and by night. The 
AN /ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 
and other associated equipment provide air- 
craft with a clear picture of the ocean-depths 
below them. They are part of the continuing 
contributions of The Magnavox Company in 
aiding the U.S. Navy to combat the growing 
submarine menace. 
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MAGNAVOX capabilities are in The Fields Of Air- 
borne Radar, ASW, Communications, Navigation 
Equipments, Fusing and Data Handling . . . your 
inquiries are invited. 


PRODUCTS 
THAT SEE BY 
THEMSELVES 



Magnavo: 



“Where there’s Progress, there’s Plexiglas” 


Plexiglas ii a trademark, Reg. U.S. Fat. Off. and in principal countries in 
the Western Hemisphere. 

Canadian Distributor: Crystal Glass is Plastics , Ltd., 130 Queen's Quay East , 
Toronto, Ontario, Canada. 


Chemicals for Industry 

ROHM e HAAS 

COMPANY 

WASHINGTON SQUARE, PHILADELPHIA S, PA. 






reliable 

couplings 

unlimited 



Metal-to-metal seal— pressure tight 
after repeated disconnects— reliable 
under vibration, surges, shock, mis- 
alignment, high and low temperatures 
and pressures. Designs to 400 psi. 
pressure, 1000" F. Materials are stain- 
less steel, aluminum or titanium. Easi- 
est to use in close quarters. 

Janitrol bleed air duct couplings are 
available in two lines with a complete 
range of sizes to 6 inches: Standard 
Line and JanitroFs Dubl-Lock* line 
for maximum reliability. And JanitroFs 
special couplings to 36 inches and 
more are ideal for quickly connecting 
and disconnecting jet tail pipes or 
missile sections. 


Janitrol duct supports can be included 
as a part of the clamp or separately. 
Ask your nearest Janitrol engineering 
representative for a proposal. 



Janitrol Aircraft Division, Surface Combustion Corpo 


mbits 4, Ohio 


reliable 

pneumatics 

unlimited 


Regulators, valves, complex pneu- 
matic controls— Janitrol engineers 
combine functions to save weight in 
these precision assemblies for high 
performance aircraft, missiles. The de- 
signs at the right are a few of hundreds 
that Janitrol produces in quantity for 
such applications as: RB-66, Avro 
CF-105 (Mk. I and II), C-130B, 
C-133, CL-28, F-9F8, F-11F, F- 
105E, P6M. 

Reliability results from initial design 
simplicity, prototype and qualification 
testing in high-altitude facilities sec- 
ond to none and a single standard of. 
excellence. 

Research, development, design, and 
manufacturing are all geared to the 
kind of fast requirement changes the 
space age imposes. Ask for a pro- 
posal on a single control or* complete 
pneumatic system. 
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.pneumatic controls • duct couplings & supports • heat exchangers 
combustion equipment for aircraft, missiles, ground support 



Voice of defense in the North 




Philco Microwave supports Nike control network across Alaska 


Unaffected by the most severe winter storms . . . unham- 
pered by rugged terrain . . . impervious to electronic 
jamming . . . Philco Microwave has been selected by the 
U.S. Army Signal Office to link Nike sites on the Alaskan 
Defense perimeter. 

Advanced Philco CLR-9 microwave equipment assures 
extremely reliable electronic communication between 
these isolated guided missile outposts. Because it pro- 
vides a completely reliable, uninterrupted communica- 
tions system in this frozen land, Philco Microwave has 
become America's "voice of defense in the North.” 

At Philco, the world of tomorrow is now. To meet the 
challenge of advanced electronics research and engineer- 
ing, Philco is pioneering advanced communications 
systems such as that developed for the Alaskan Nike sites. 
And, at Philco, engineering opportunities are also expand- 


ing— in the development of advanced communications 
systems, weapons systems and data processing. 

Wherever you look at Philco; in guided missiles; in 
advanced navigation; in infra-red and radar technologies; 
as well as in communications systems . . . being "out 
front” is a habit. 

In the wonder world of advanced electronics, look to 
the leader. Look ahead ... and you’ll choose Philco. 


PHILCO 

GOVERNMENT & INDUSTRIAL DIVISION 


BURROUGHS COMPUTATION GUIDES ATLAS INTO ORBIT 

Back of the history-making Burroughs computation that guided the Atlas Satellite into orbit — 
and that also guides the big bird to its earthbound targets— lies a dedication to continuing 
advancement. Coming: even greater developments geared to the mounting challenge of the space age. 

Burroughs Corporation 

“NEW DIMENSIONS I in computation for military systems" 








THE ALUMINA CARPET: SPRINGBOARD TO THE STARS... 


THIS IS one of our main missile 
launching pads. Someday, when we 
have not only orbited the moon, but 
have sent our gleaming vessels to 
Mars and Venus and beyond, it may 
become a national shrine. With a 
plaque that says, in efFect, “Here it 
all began . . 

RIGHT NOW, it’s not especially 
exciting compared to the exciting 
things that have happened above it 
— unless you’re interested in modern 
industrial refractories. Then you’ll 
notice that this pad, like other major 
missile-launching sites in the United 
States, is paved with materials con- 
taining aluminas. 

WHY ALUMINAS? Because the 
holocaust of heat from a missile's 


takeoff makes the interior of a blast 
furnace seem cool by comparison. 
Because only modern ceramic tech- 
nology, working with today’s ad- 
vanced aluminas, can produce an 
ideal pad that takes such a blast in 
its stride . . . and then stands ready, 
willing and eager for the next shoot. 
NO OTHER material— in rockets or 
under them— combines such desira- 
ble attributes of high mechanical 
strength at high temperatures . . . 
outstanding dielectric properties . . . 
and complete transparency to elec- 
trical, magnetic and electromagnetic 
fields. Alcoa® Aluminas today, in ra- 
domes, insulators and flame-sprayed 
aluminum oxides, impart electrical, 
mechanical and thermal properties 
never before obtainable. And the 


strong, lightweight Alcoa Aluminum 
alloys themselves, of course, are 
more essential than ever in advanced 
airframe and missile production. 
ALCOA offers the industry's great- 
est fund of experience in all forms 
and applications of aluminum and 
aluminas. If this experience can assist 
you, your inquiry will be warmly 
welcomed. Contact your nearest 
Alcoa sales office, or write: Alumi- 
num Company of America, 2026-C 
Alcoa Building, Pittsburgh 19, Pa. 
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Aviation Fights Squeeze on Profits 


The aviation industry and its related tech- 
nologies will continue to maintain gross 
revenues of over $ 12 billion during 1959 — 
slightly higher than the $ 11.8 billion gross 
for 1958. 

Defense spending for aircraft, missiles, 
avionics, space vehicles and research and de- 
velopment ivill continue at. the increased 
level of the final half of 1958 with some pos- 
sibility, contingent upon congressional pres- 
sure and increasing international tension, 
for a substantial increase above even this 
volume. Commercial sales of jet transports 
and business flying aircraft will show a sharp 
rise during 1959, hitting close to $2 billion 
for the year. 

At the same time that a continued high level 
of business activity is in prospect for 1959, the 
industry faces a critical fight against major 
government policies that have steadily whittled 
its percentage of profit on sales and reduced 
its net income during the past four years. Suc- 
cess of the industry in obtaining relief from 
restrictive and unrealistic government fiscal 
and regulatory policies will he more significant 
in determining net income for 1959 than gross 
sales volume. 

Here is how military spending breaks down 
for Fiscal 1960 (beginning in July. 1959): 

• $6.2 billion for aircraft, engines, airborne 
avionic equipment and related procurement. 

• $3.8 billion for missiles and related equip- 
ment, including rocket engines, guidance 
and ground handling and checkout equip- 

• $2.1 billion for research and develop- 
ment, the vast bulk of which is devoted to 
aircraft, missiles, space technology and 
avionics. 

• $333 million for civil space technology 
research by the new National Aeronautics 
and Space Administration, including the 
specific projects detailed in Aviation Week 
(Mar. 2, p. 19 through 23). 

Keith Glennan, chief of NASA, told Congress 
last month that Fiscal 1 960 will he the last year 
this agency will require as little as S500 million 


for its activities, with an estimated growth to 
more than $1 billion annually thereafter. 
Although NASA has acquired a large “in-house” 
research capability by absorbing other govern- 
ment facilities, its policy is to depend upon 
industry to build its hardware, and it already 
has let substantial contracts with McDonnell, 
North American Aviation, Thiokol. Aerojet, 
Convair and others for rocket and space capsule 
de\ elopments. 

Space technology is still basically a research 
and development activity, although some spe- 
cific military weapon systems such as the 
WS-117L reconnaissance satellite and Project 
MIDAS are already under active development. 
However, its requirements encompass the same 
broad field of technology in which the aviation 
industry has traditionally worked such as pro- 
pulsion, guidance, structures, artificial environ- 
ments, etc. A stake in this research and develop- 
ment phase of space technology is vital to any 
industrial firm that hopes to continue in this 
expanding and still dimly perceived technologi- 
cal area. 

INDUSTRY BACKLOG 

Industry Backlog at the beginning of 1959 
was about $13 billion, with a total employment 
of 760,000 workers, rising from a low of 
742.000 in mid-1958. Employment is expected 
to remain stable at about that level during the 
year, with an increasing demand for engineers, 
scientists and technical specialists. 

New business outlook during 1959 looks 
promising in the military fields, space tech- 
nology and business flying, with dimmer pros- 
pects likely in the jet transport and helicopter 
markets. Defense Department budget for Fiscal 
1960 calls for direct obligations (new con- 
tracts). totaling $13.4 billion, including S6.7 
billion for aircraft. $3.7 billion for missiles and 
$3.7 billion for research and development. 

Major problem for the industry during 1959 
will he to fight successfully against the combina- 
tion of circumstances that has been steadily 
squeezing its net income lower despite increas- 
ing gross revenues. Orval Cook, president of 
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the Aircraft Industries Assn., reported in his 
1958 industry review that the average net profit 
as a percentage of sales of the 12 largest manu- 
facturers in the field has been declining steadily 
since 1954, from 3.7% for that year to 2.4% 
in 1957 and just above 2', for 1958. Clearly, 
the industry cannot continue to perform the 
tasks demanded of it for national defense, par- 
ticularly the financing of heavy research and 
development expenditures, if its rate of return 
continues at this low level. 

Biggest factor in this situation is antiquated 
procurement legislation and regulatory pro- 
cedures that are totally inadequate to meet the 
technical and fiscal requirements of modern 
defense industry. 

MAJOR TREND 

Major trend developing in the defense 
business is the financing of production pro- 
grams for fewer but more technically complex 
and more expensive weapon systems. This rapid 
pace of technical development means the end 
of the large post-war production runs such as 
the 2.000 B-47s built by the Boeing-Douglas- 
Lockhecd consortium or the 7.000 Sabres 
turned out by North American. This trend has 
produced two new features of industrial opera- 
tions that will broaden during 1959. They are: 

• Heavier emphasis on research and de- 
velopment that will require larger expendi- 
tures of private funds, both for research and 
test facilities and also for state of the art de- 
velopment work not specifically tied to a par- 
ticular weapon system program. 

• Combination of firms in a technical con- 
sortium to handle major weapon system man- 
agement programs too complex technically for 
any single industrial organization to tackle in- 
dividually. The combination of Convair and 
RCA in tackling the Wizard anti-ICBM pro- 
gram. Boeing-Chance Vought and Martin-Bell 
teams heading similar amalgamations for the 
Dyna-Soar program and the consortium of com- 
munications firms headed by IT&T to tackle the 
USAF strategic communications problems are 
typical of the new pattern developing. 

• Wider subcontracting front the winners 
of prime weapon system contracts to their less 
fortunate competitors. North American B-70 
and F-108 Mach 3 honther and fighter pro- 
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grains illustrate the trend with nearly 70', ( of 
the total production program subcontracted, 
including major assemblies to Convair, Boeing, 
Lockheed and Vought. 

COMMERCIAL OUTLOOK 

The air transport industry is heading for 
its first major test in absorbing jet technology 
into its operational and economic structure. 

First major system operations of jet trans- 
ports will begin during this year and are ex- 
pected to produce the first valid data on how 
this trend will really affect the airline picture. 

Passenger traffic will increase close to 10% 
during the year, continuing the rising trend of 
the final quarter of 1958 with gross airline 
revenues estimated at $2.7 billion for 1959. 
Cargo will continue to rise slowly in volume. 
Net income should increase for the trunklines 
over the $40 million total for 1958 even with- 
out any further fare increases. 

U. S. flag airlines, both international and 
domestic, will face increasing competition from 
their foreign rivals for U. S. traffic rights as a 
reshuffling of hilaterals and traffic rights for 
the jet age is sought by foreign governments. 

Business flying had a good year in 1958 de- 
spite the problems that beset other segments 
of the industry. Business plane manufacturers 
hit a gross sales value of SI 33 million for a $10 
million increase over 1957. Prospects for 
growth close to $150 million sales loom for 1959 
with major re-equipment pending for the busi- 
ness fleet in the five-year period extending to 
1962 when small jet transports will become 
available. Total sales volume of $1 billion for 
this period has been forecast by the Federal 
Aviation Agency. 

Helicopters face another austere year as both 
civil and military customers plan to defer large 
scale re-equipment programs until gas turbine 
powered models are in production. 

Future prosperity of the aviation industry 
and its contribution to the national defense and 
international transport system will depend in 
large measure on how well its problems and 
products are understood by the American 
public, which pays for defense and uses its 
transport facilities, and by the legislative and 
executive branch of the government. 

— Robert Hotz 
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Master Flight Reference 

New General Electric Master Flight Reference System integrates 
direction and attitude changes; guides supersonic aircraft through 
intricate maneuvers such as over-the-shoulder and toss bombing 


A new navigational sub-system, de- 
signed to help solve the problem of 
integrating the various elements of 
flight control at supersonic speeds, has 
been developed hv the General Electric 
Instrument Department. Designated the 
SR-1 Master Flight Reference System, 
this electronic "brain" is already being 
used to guide some of our fastest jets 
in intricate maneuvers such as over-the- 
shoulder and toss bombing, Immelman 
turns, and cuban-eights. 

Basically a direction and attitude 
reference sub-system, the General Elec- 
tric SR-1 (Navy designation AN/ASN- 
26) accurately senses roll, pitch, and 
yaw change signals by means of three 
single-axis gyros. These changes are 
then converted into multiple signals 
and automatically relayed to aircraft 
radar, autopilot, dead-reckoning and 
navigational computers, bombing equip- 
ment, and all-attitude indicators. 

General Electric engineers have de- 
signed the Master Flight Reference 
System around six basic components: 

1. A three-gyro, four-gimbal, all- 
attitude stable platform from which 
flight reference information is trans- 

2. A small remote compass transmit- 
ter which furnishes an accurate bead- 
ing signal and is used in conjunction 
with the directional gyro platform to 
provide a stabilised heading direction. 

3. A coupler device which receives 
the azimuth signal from the platform, 
plus any necessary correcting signals 
from the pilot. Doppler radar and the 
magnetic compass combining them to 
provide an accurate azimuth signal 
with sufficient outputs for the opera- 
tion of the system. 

4. A control panel located in the 
pilot s compartment for his use in set- 
ting in necessary information concern- 
ing mode of operation, aircraft ground 
speed, latitude, and synchronization of 
directional gyro and compass. An iden- 
tical control panel may be installed for 
a navigator if required. 

5. A servo adapter for platform pitch 



output which repeats platform-pilch 
signals for other aircraft components 
needing attitude information and capa- 
ble of initiating the operation of any 
given function at a preset pitch angle. 
6. A servo circuit which translates 
earth coordinates to aircraft coordinates 
during special maneuvers. It also pro- 
vides true aircraft roll information for 
the autopilot and all-attitude indicator. 

The Master Flight Reference System 
is just one of General Electric’s many 
contributions to aircraft instrumenta- 
tion. Other G-E aircraft instruments 
are used in systems that measure and 
indicate mass fuel-flow, engine speed, 
electric-quantities, temperature, and 
position. For information on any of 
these instrument systems, contact your 
nearest General Electric Apparatus 
Sales Office: or write direct to Ccneral 
Electric Co.. Section 596-501, Schenec- 
tady 5, New York. 


Mechanical, Electrical, 
Electronic Engineers . . . 

If you would like to work on in- 
triguing projects such as the 
Master Flight Reference System, 
there may be an unusual oppor- 
tunity for you with the General 
Electric Instrument Department. 
For complete details, write or 
phone for an appointment with: 

H. E. Crabtree, Manager — 
Engineering Administration 
Instrument Department 
General Electric Company 
40 Federal Street 


GENERAL 



ELECTRIC 
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McDONNELL F4H-1 twin turbojet, two-man fighter for Navy. 
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Avco: Men and Machines tor Defense. 
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America's space-age defense programs. Progress must be swift and continuous. Avco, alert to its 
needs, helps to maintain America's strength: Avco Research laboratory— investigating problems 
in gas dynamics and space technology: Crosley — communications, radar, infra-red, electronic 
control systems, missile fuzing: Lycoming — aircraft, marine, industrial power plants; missile sub- 
systems; Nashville— aircraft and missile aluminum and stainless steel structures; Research and 
Advanced Development Division— basic and applied research in electronics, physical sciences. 


Avco 
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BOEING KC-135 REFUELS BOEING B-52G 


USAF Faces Technical, Budget Problems 


By Robert Hotz 

U. S. Air Force is facing one of the most difficult periods in its history as a 
combat service. During 1959 it will begin to grapple fully with the problems 
of integrating basically new weapons— ballistic missiles— into its combat forces 
while attempting to expand three major lines of technical development in 
the face of the limitations of a constant-level budget. 

This combination of problems is imposing the most severe challenges on 
USAF technical, combat and political leadership since the frantic expansion 
of early World War II. 


The three major technical develop- 
ment areas which are the key to USAF's 
future role are: 

• Manned Aerial Vehicles. Already op- 
erating in the Mach 2 speed range and 
at the outer fringes of the atmosphere, 
USAF manned vehicle development is 
Stretching through the hypersonic speed 
range and orbital flight paths and radi- 
cally new propulsion to manned space 
vehicles. 

For many USAF missions, as far into 
the future as can be even dimly per- 
ceived now, there will be a major re- 
quirement for manned vehicles. 

• Ballistic Missiles. This type of deliv- 
ery system has become an important 
new addition to the USAF strategic de- 
terrent. But it can never perform the 
full range of aerial mission rcquirc- 

Although the first type of bal- 
listic missile has proved system feasi- 
bility, there is a vast development 
requirement for the future in improved 
propulsion, guidance, warheads, sen- 
icing equipment and operational tech- 
niques and defensive systems. 

• Space Technology. Although space 
technology is still in its early phase of 
basic exploratory research, there are 
already strong possibilities of military 
value in the immediate future such as 
reconnaissance, weather and communi- 
cations satellites. The full military im- 

E lications of space operations cannot 
c determined until considerably more 


basic exploratory research data is ac- 
cumulated. But this has already been 
stamped as a field where USAF cannot 
afford to lag cither in research and de- 
velopment or in eventual useful weapon 
production. 

Faced with an increasingly heavy re- 
search and development load, USAF has 
been struggling unsuccessfully with the 
task of obtaining sufficient funds for 
personnel, maintenance, fuel, construc- 
tion and production of weapons to 
maintain the force levels it set as its 
post-war goal. From a maximum 
strength of 127 wings achieved just 
after the Korean war ended, USAF's 
wing strength has declined to 105 
wings in Fiscal 1959, with a further 
reduction to 102 wings, including mis- 
sile units, during Fiscal 1960. Strategic 
Air Command will maintain a level of 
43 wings, with its heavy bomber wing 
strength boosted from 30 to 45 planes 

Wing Cutback 

Tactical Air Command will lose 
one of its 35 wings in Fiscal 1960, and 
Air Defense Command will drop two 
interceptor wings in the Fiscal year 
from its current total of 22 wings. 

This is the first year in which USAF 
has had to cope with the dual problem 
of defense against both manned aerial 
vehicles and ballistic missiles. This dual 
nature of its defense problem will grow 
more acute in the future as the Soviet 


threat continues to grow in both areas 
and domestic pressure continues to in- 
crease to abandon one defensive capa- 
bilitv to concentrate on the other. 

Three trends in coping with this dual 
defensive problem will be: 

• Dispersal. Both ICBM and bomber 
bases will be dispersed as widely as is 
practicable within operational and budg- 
etary limitations to increase the size of 
the Soviet ICBM force required for a 
reasonable chance of immobilizing these 
retaliatory forces in an initial surprise 
missile attack. However, bv 1962 there 
will probably be no more tban 50 SAC 
bomber bases and 20 ICBM bases com- 
pleted in the U. S. 

• Hardening. Fantastic amounts of 
concrete will be poured into SAC mis- 
sile and bomber bases and air defense 
centers during the next five vears to 
make them more resistant to the blast 


USAF Planes on Hand 

(End of Flscol Year) 

1958 22,000 

1959 20,800 

1960 19,982 

Force Levels 

Following military oirpower force levels 
are scheduled for the end of Fiscal I960: 
USAF— 102 wings 
NAVY — 16 carrier air groups 

22 carrier anti-submarine 

42 patrol and early warning 
squadrons 

3 Marine air wings 

U. S. Plane Inventory 

(End of Fiscal Year) 


1959 1960 

USAF 20,800 19,982 

NAVY 9,500 9,100 

ARMY 5,289 5,363 

TOTAL 35,589 34,445 
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and radiation damage from megaton 
missile warheads. Atlas, B-58 and Bo- 
marc bases will be semi-hardened, with 
missiles and aircraft housed in concrete 
shelters, while B-70, Titan and Minute- 
man bases will be completely hardened 
with underground storage, servicing, 
launching and control centers protected 
bv heavy concrete sheaths. The SACK 
air defense control centers now ex- 
tremely vulnerable to encinv missile or 
bomb attacks will also be reduced in 
size and complexity through use of 
transistors and then encased in concrete 
shelters. 

• Warning. Current operational radar 
equipment cannot give adequate warn- 
ing of ballistic missile launchings over 
the ranges required. Although some 
strategic warning of an impending 
enemy missile attack may be possible— 
Gcn. Nathan F. Twining, chairman of 
the Joint Chiefs of Staff, told Congress 
this could be as much as two hours- 
thcrc is little opportunity for direct tech- 
nical warning by present radar installa- 

warning time is most probable with less 
than 20 min. likely for U.S. bases. 

Major efforts arc already under way 
to develop better technical warning 
devices both for the immediate future— 
Ballistic Missile Earlv Warning System 
(BMEWS) sites now arc being readied 
in Greenland, Alaska and Scotland-and 
there arc long range studies (GLIPAR. 
AW Mar. 2, p. 18) for radically new' 
approaches to the problem. Continued 
emphasis on continuously mobile warn- 
ing systems appears necessary in con- 
trast to the fixed locations of DEW, 
mid-Canada and Pinctrce line radar sta- 
tions that now make them extremely 


vulnerable to ballistic missile attack. 

Strategic Air Command is still the 
most powerful arm of USAF combat 
strength and the keystone of U.S. 
foreign policy. But SAC is beginning 
a period of radical transition imposed 
both by the technolog)' of new weapons 
development and the shifting balances 
of international power. SAC was most 
effective as a military force and a foreign 
policv instrument during the decade 
just ended when its capability for long 
range megaton bomber delivery was 
literally unique in the world and its 
dominance in this area was unquestion- 
able and significantly superior to any 
possible foreign competitor. 

Now SAC is facing an increasingly 
strong challenge both to its ability to 
penetrate to possible targets and to its 
ability to maintain a militarily tenable 
position from which to launch its stra- 
tegic deterrent. This challenge comes 
from the forced draft development of 
Soviet offensive and defensive capabili- 
ties in modern weapons and from the 
artificial budget limitations that have 
been imposed by U.S. government 
policy during the past five years. SAC, 
caught in both jaws of this slowly clos- 
ing vise, faces extraordinary technical 
development and operational problems 
in order to maintain the same relative 
position in the next decade that it so 
successfully held in the last. 

Current SAC strength consists of 
about 2,000 megaton-earning jet bomb- 
ers. Of this force about 1 TOO are the 
aging and short-legged B-47. Only TOO 
arc the newer and longer-ranging B-52. 
It was only last month that SAC phased 
out its last piston powered B-36 bomber, 
lire B-47 fleet still offers some genuine 


combat capability but it is sliding fast 
down the obsolescence curse. 

Its chief advantages lie in the num- 
bers of its fleet which would drive to- 
ward saturation of enemy defenses plus 
its deployment in widely dispersed 
bases around the Soviet perimeter, with 
a significant portion of its force on the 
1 5-min. rumvav alert of Operation Re- 
flex. 

Its disadvantages he in its speed, alti- 
tude and range limitations, the latter 
influenced by its dependence on the 
slower and older KC-97 tankers that 
fora- the B-47 down to inefficient op- 
erational altitudes for refueling opera- 
tion. In addition the B-47 fleet is siin- 
plv wearing out. Operation of high 
subsonic aircraft over a period of years 
apparently induces metal fatigue prob- 
lems much sooner than in slower air- 
craft. Project Milk Bottle is aimed at 
temporarily reinforcing B-47 structure 
but there arc serious questions being 
raised within USAF as to just how 
much longer the B-47 can function as 
an efficient flying machine regardless 
of its combat obsolescence. 

Thus the hard core of SAC for the 
next five vears will he its B-52 fleet 
scniced by KC-135 jet tankers that 
can transfer fuel at the speeds and alti- 
tudes most compatible with jet bomber 
operations. 

Bv next Julv. Strategic Air Command 
will ‘ have 1 1 combat-ready wings of 
Boeing Bo2s with a normal comple- 
ment of 4s bombers per wing, with an- 
other wing now in process of conver- 
sions to B-52s and two more full 
strength wings to be added before the 
end of 1060. This will provide an op- 
erational force of about 650 B-52s. 
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Close to 250 KC-135 jet tankers have 
already been delivered to USAF with 
production continuing at Boeing's 
Renton, Wash, plant. 

Although the B-52 delivery prob- 
lem increases with the improvements in 
Soviet air defenses this bomber has con- 
siderable technical stretch left to sub- 
stantially improve its operation capabil- 
ity. These include: 

• Increased range without refueling. 
B-52G now in production at Boeing’s 
Wichita plant has a major range in- 
crease over earlier models and a further 
33% range increase is in prospect over 
even the Model G performance through 
retrofit to Pratt & Whitney J57 turbo- 
fan engines. B-52G with conventional 
J57 turbojets is expected to enter op- 
erational sendee with SAC this spring. 

• Increased electronic countermeasures 
capability. B-52 will soon be equipped 
with McDonnell Green Quail ECM 
decoy missile in addition to a wide 
variety of other ECM equipment. 

• Air to surface missiles. North Ameri- 
can Hound Dog turbojet pow'ered super- 
sonic missile will carry a nuclear war- 
head with inertial guidance over ranges 
up to 400 mi. from its B-52 launching 
platform. B-52 can carry a pair or 
Hound Dog missiles, one under each 
wing, in addition to its major megaton 
bomb load carried internally. 

B-52 is also being considered as a 
launching platform for the USAF's WS- 
1 38A air launched ballistic missiles 
with ranges up to 1,500 mi. although 
this weapon will undoubtedly see more 
use with the B-70 Mach 3 bomber or 
the CAMAL nuclear powered aircraft. 

As a replacement for the subsonic 
and aging B-47, SAC is introducing 
the Mach 2 Convair B-58 delta wing 
bomber with the first squadron sched- 
uled for activation this fall. Present 
USAF programing indicates the B-58 
fleet may eventually total 200 aircraft 
but only 106 have been financed 
through Fiscal 1960. 

Two replacements already loom on 
the technical horizon for the B-52 fleet. 
They are: 

• North American B-70 Mach 3 inter- 
continental bomber powered by Gen- 
eral Electric J93 turbojets. Officially 
named the Valkyrie, the B-70 will op- 
erate initially on regular jet fuel but 
in later phases will utilize exotic fuels, 
probably involving boron compounds 
for improved performance. The B-70 
will be capable of intercontinental 
ranges without refueling and will be 
primarily an airborne missile launching 
platform for ALBM type missiles.' B-70 
is expected to arrive in the SAC op- 
erational picture in the early 1960s. 

• CAMAL nuclear bomber powered by 
General Electric direct air cycle nu- 
clear-fueled turbojets. 

Nuclear powerplant development for 
CAMAL has been funded on a mini- 
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mum basis for several years. Only air- 
frame study contracts have been auth- 
orized for Lockheed and Convair. Fate 
of the CAMAL program or any similar 
nuclear powered aircraft concept hangs 
in balance pending outcome of public 
congressional hearings on the program. 
USAF and AEC plans to make $45 
million additional available for the pro- 
gram in Fiscal 1959 were recently ve- 
toed by Deputy Secretary of Defense 
Donald A. Quarles and Presidential Sci- 
entific Advisor James R. Killian, Jr. 

Beyond these two projects, early de- 
velopment work is already under way 
on the Dyna-Soar program aimed at 
producing a manned orbital bomber 
operating at hypersonic speeds. Two 
teams, one headed by Martin and Bell 
and the other led by Boeing and Chance 
Vought are currently competing with 
design proposals for a Dyna-Soar vehicle. 

In the guided missile field SAC will 
get its first intercontinental missile 
capability by July when the wing 
equipped with subsonic Northrop Snark 
missiles is scheduled to achieve opera- 
tional status at its Limestone. Me., 
base. SAC ICBM program calls for 20 
squadrons deployed by the end of 1962. 
of which nine will be equipped with 
the Convair Atlas and 11 with the 
Martin Titan. Five Atlas bases have 
been announced. They are! 

• Vandenberg AFB near Lompoc, 
Calif., which is also an operational 
training base and part of the Pacific 
Missile Range. 

• Cheyenne, Wvo. 

• Spokane, Wash. 

• Omaha, Neb. (near SAC headquar- 
ters). 

• Topeka, Kan. 

Only Titan base publicly located so 
far is near Lowrv AFT, outside Denver, 
not far from the Martin Titan produc- 

Initial Atlas bases will be soft, with 
missiles, servicing and guidance equip- 
ment located above ground in rela- 
tively protected areas. Early opera- 
tional Atlas bases will be semi-hardened 


with missiles and supporting equipment 
protected in concrete buildings until 
actual launch procedures begin. Most 
vulnerable portion of the Atlas base 
complex is the guidance antenna for 
the combination radio-intcrial guidance 
system on early model missiles. Later 
shift to full inertial guidance plus rise 
in internal pressure of the Atlas missile 
shell will permit use of this missile in 
fully hardened underground launching 

First operational Scries D model 
Atlas missiles with range of 7,600 naut. 
mi. will be delivered to SAC this sum- 
mer for training purposes at Vanden- 
berg AFB. Portions of two squadrons 
will be in some state of operational 
readiness at Vandenberg and Cheyenne 



by the end of the year with the first 
full ICBM squadron capability sched- 
uled for achievement early in 1960. 
Titan is still in early development test- 
ing stage at the Atlantic Missile Range 
but is shooting for initial operational 
capability at Lowrv AFB before the 
end of I960. 

SAC also will deploy three squad- 
rons of Armv-designcd Jupiter IRBMs. 
in Italy this' year. First SAC Jupiter 
squadron has just completed training 
at the Army Ordnance Guided Missile 
School at Redstone Arsenal, with the 
second well into training and the third 
squadron about to begin this summer. 
SAC also has programed a Thor 
squadron for Alaska some time during 
1959 and plans are being discussed for 
further deployment of the Thor in 
Turkey and Greece. 

Behind the Atlas and Titan liquid 
fueled ICBMs. USAF is developing 
the Minutcman solid fuel ICBM which 
is aimed at instant readiness in hard- 
ened, remotely controlled launching 
sites. USAF is counting heavily on 
Minutcman to give it a significant in- 
stant retaliatory capability that could 
survive an initial surprise missile as- 
sault by an enemy. Minutcman is still 
in the early development stage and even 
the most optimistic schedules for its 
operational use push well into the mid- 
1960s. Its warhead yield is about half 
that of the current Atlas and Titan 
warheads. 

As the Soviet ICBM capability 
grows and its IR-BM capability makes 
the use of foreign bases less certain. 
Strategic Air Command is faced with 
the problem of maintaining a signifi- 
cant portion of its striking force on 
airborne alert out of reach of any sur- 
prise missile attack. 

While the Soviet threat was pri- 
marily from jet bombers, an airborne 
alert was not really required although 
a large portion of Congress and the 
American public erroneously imagined 
an airborne alert to have been in effect 
for some time. Now, however, SAC 
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is facing a deadline after which it will 
no longer be safe to nest all of its 
planes on the ground even under the 1 5 
min. alert margin of Operation Reflex. 
Cost of maintaining an airborne alert 
will impose new strains on the constant 
level defense budget. 

Military Air Transport Service faces 
a major problem in its transition to the 
jet transport era. MATS 360-plane fleet 
of four-engine DC-6, Constellation and 
C-124 aircraft is rapidly approaching 
obsolescence and is particularly unsuited 
for the heavy payload and large cubage 
requirements of modern air logistics, 
specifically in the missile field. MATS 
now is operating several squadrons of 
Douglas C-l 33 turboprop transports and 
will eventually have 50 of these aircraft 
in service. The C-l 33 is the first genu- 
ine heavy logistics carrier to see military 
service and is capable of carrying 
IRBMs and ICBMs without crews or 
any support equipment. 

MATs is anxious to buy existing jet 
transport designs modified with knelling 
landing gears to reduce their loading 
level to truckbed height and rear hinged 
tails for large cargo loading. The 
turbojet Douglas DC-8, Boeing 707, 
Convair 600 and the turboprop Cana- 
dair CL-44 have all been proposed with 
this type of equipment to meet MATS 
transport requirements. Funds are ex- 
pected in the Fiscal 1960 budget to 
purchase 10 jet transports for MATS. 

However, controversy between MATS 
and ARDC has arisen over the jet 
vs. turboprop powered heavy logistics 
carrier. ARDC feels that the turbo- 
prop is better suited to the heavy 
freighting job that should be the pri- 
mary job of a MATS aircraft, while 
MATS is strongly determined to con- 
tinue its long established trend of 
buying transports which are primarily 
designed for civil airline passenger trans- 
port and slightly modified to pass 
muster as a cargo carrier. Strong con- 
gressional scrutiny of MATS’ future 
equipment program is expected with 
opposition already brewing for its pro- 
posed jet transport purchases. 

North American Air Defense Com- 
mand, as one of the first joint service 
operational commands, is a focal point 
for conflicting philosophies of air de- 
fense requirements and bitter inter- 
sen-ice mission rivalry between USAF 
and the Army. Basic points of conflict 


• Area vs. point defense. USAF is 
strongly committed to the area defense 
concept, using both long-range inter- 
ceptors armed with nuclear missiles such 
as the Douglas MB-1 and ground-to-air 
missiles such as the Boeing Bomarc. 
Army is equally committed to point 
defense cluster batteries of its short 
ranged Nike Ajax and Hercules around 
major population centers. 

• Basic electronic incompatibility of 


USAF and Army air defense systems. 
USAF interceptors and missiles are de- 
signed to work with SAGE electronic 
ground environment linked to search 
radar networks. Army has a separate 
electronic communications and com- 
mand network that is incompatible with 
SAGE. This is the major reason for the 
move to take all future air defense sys- 
tems research and development out of 
Army and USAF control and vest this 
responsibility directly in the Assistant 
Secretary for Research and Engineering 
using the Mitre Corp., an M.I.T. group, 
as technical adviser and supervisor. 

• Basic differences over the approach to 
the anti-missile defense problem. Army 
is pushing hard to go ahead with a S6 
billion program to produce and install 
its Nike-Zeus anti-missile system while 
USAF believes considerably more basic 
research and a more sophisticated ap- 
proach to the missile defense problems 
are required. Main points under attack 
in the Nike-Zeus proposal is its inability 
to distinguish the genuine warhead from 
decoys, its inability to cope with a 
maneuvering warhead and its relatively 
short range. 

NORAD is now using a combination 
of Nike Ajax and Hercules point de- 
fense missiles, most of them deployed 
around major population centers but 
some scheduled for use near SAC bases; 
a mixed bag of interceptors including 
the Northrop F-89, Convair F-102 all- 
weather interceptors and Lockheed 
F-104 day fighters and an early warning 
network beginning with the DEW, 
mid-Canada and Pinetrec radar lines 
and extending out on both flanks with 
Texas tower radars in the Atlantic and 
new installations along the Aleutian 
chain plus airborne early warning air- 
craft of both USAF and Navy on patrol 
in the North Atlantic and Pacific. 
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Convair F-106 Mach 2 all-weather 
interceptor armed with nuclear air-to- 
air missiles is scheduled to go into serv- 
ice with NORAD during 1959. North 
American F-108 Mach 3 interceptor is 
under development as a long-range 
(1,000 mi.) interceptor to complement 
future air defense missiles. 

Bomarc, which is going into service 
as a 200 mi. range missile, is being de- 
veloped to an eventual range of 400 mi. 
and will be used in Canada as well as 
the U. S. 

The twin crises of 1958 in Lebanon 
and Quemoy threw a sharp spotlight 
on the limitations of Tactical Air Com- 
mand's current equipment in function- 
ing as an international fire brigade to 
handle brush fire wars. Only small token 
forces of TAC combat planes were able 
to make the long emergency movements 
from U. S. bases to Turkey and Formosa 
in time to add significant weight to 
military forces in those areas. No com- 
plete combat units that started these 
airborne movements arrived in the 
potential combat areas anywhere close 
to normal fighting strength. 

TAC now depends upon North 
American F-lOOFs, McDonnell RF- 
101s, Douglas B-66s and Lockheed 
F-104s, all of which are capable of de- 
livering nuclear bomb loads for its 
striking power, while logistic support 
comes largely from Lockheed C-l 30 and 
Douglas C-124 cargo transports. 

TAC urgently needs a strong develop- 
ment program in the VTOL area to 
meet its future requirements plus a long- 
range turboprop transport to comple- 
ment the medium-range operations of 
the C-l 30 and an allocation of KC-135 
jet tankers to replace its obsolete KB-50 
and KC-97 piston-engine tankers on 
which its aerial refueling operations for 
its supersonic fighters now depend. 
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CHANCE VOUGHT F8U-ls of VF-21I approach the landing break above their ho 


rier, the USS Midway. Douglas A3Ds are visible 


Navy Stresses Simplicity, Reliability to 


By Cecil Brownlow 

Washington— Navy, crimped within the restraints of the Administration’s 
Fiscal 1960 balancc-the-budget policy, is spending its dollars cautiously— and 
in many instances thinly— in an effort to maintain a strategic capability for all- 
out nuclear war and a tactical capability for limited war. 

Within the tight-dollar framework that allows Navy a total of 688 new air- 
craft for the fiscal year, major emphasis is being placed upon development 
of the offensive Polaris fleet ballistic missile and an effective defense against 
missile-bearing, nuclear-powered Soviet submarines. In an effort to stretch 
the dollar as far as possible in these two areas and others, Navy planners and 
contract officials will place increasing emphasis upon simplicity of design and 
reliability of equipment. 


Vice Adm. R. B. Pirie, Deputy Chief 
of Naval Operations for Air, recently 
warned contractors that, in future Navy 
design competitions, “the manufacturer 
with the reputation for making it work 
reliably will have the definite edge. We 
aim to concentrate our spending with 
those who can design and deliver. . . . 
the least sophisticated gear that will do 

At least one contract— for the Grum- 
man A2F-1 low-level subsonic attack 


aircraft— already has been let providing 
incentive payments for reliability, per- 
fonnance and cost control. 

This contract policy 1 probably will be 
carried over to the Missileer competi- 
tion scheduled for later this year by 
Bureau of Aeronautics for procurement 
of an aircraft to sene as a platform for 
the Eagle long-range air-to-air missile. 

To shave costs and time. Navy may 
select an aircraft already in existence if 
it can find one that will do the job, 


rather than call for a completely new 
aircraft. 

The Missileer-Eagle project was one 
of the major programs Navy managed 
to salvage despite early insistence by 
Defense Department fiscal planners 
that the project be scrapped in favor 
of the Air Force-Hughcs GAR-9 system 
already under development for the 
North American Mach 3 F-108 inter- 
ceptor. Navv contention, which finally 
won out, was that the GAR-9, in- 
corporating semiactive radar guidance 
requiring the interceptor to keep its 
radar aimed at a target until the missile 
strikes, fails to fit into the Missileer 
"slow-plane” concept. 

Missileer-Eagle plan envisions the use 
of a large, relatively slow aircraft capa- 
ble of carrying a large number of mis- 
siles and with the ability' of attacking a 
number of targets simultaneously 
through the use of an active radar guid- 

Winning its fight after several 
months of debate. Navy in December 
awarded a prime contract for the Eagle 
to the Bcndix Systems Division, of Ann 
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Ease Budget Pinch 


Arbor, Mich. Bendix Pacific Division 
had cognizance over guidance and con- 
trol; Grumman Aircraft Engineering 
Corp. will build the airframe. Aerojet- 
General probably will be picked to 
develop the Eagle engine. 

Interim guidance within the aircraft 
itself initially will be North American 
Autonetics Division’s ATQ75. but the 
radar scheduled for later models of the 
missile will be a Westinghouse develop- 
ment. Eagle terminal guidance is being 
developed by Sanders Associates. 
Nashua, N. H. 

Navy plans to spend $7 million on 
development of the Eagle during the 
first year, S8 million in the second, S10 
million in the third, S14 million in the 
fourth and about S60 million in the 
fifth, which would include production. 

In its over-all planning for future 
aircraft weapon systems, the Navy will 
depend more and more upon the “slow- 
plane” concept such as that envisioned 
for the Missileer for defense systems 
and rely upon the relatively more expen- 
sive high-Mach-numbcr aircraft almost 
exclusively for attack missions where 


the planes must be capable of effec- 
tively contending with enemy inter- 
ceptors. Adm. Pirie, in explaining 
Navy’s thinking behind the “slow- 
plane” concept, says: 

". . . Aside from the technological 
and cost problems, the very high Mach 
interceptor armed with a short-range 
missile is faced with an almost unsolva- 
blc intercept problem by virtue of the 
high speeds and short time involved. 
To provide for the necessary time for 
solution of the problem, it is readily 
apparent that the next interceptor 
weapons system development must in- 
clude the capability of acquiring the 
target at extended range. 

" This, in turn, dictates an airborne 
interceptor missile with increased speed 
and range perfonnancc. Add to this the 
ability of the missile fighter to track 
more than one target and the missile 
simultancouslv and you have the basic 
ingredients of our follow-on interceptor 
concept. 

“Wien it comes to task force de- 
fense, however, we have been consider- 
ing another concept. With radar and 
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missile development what it is, why 
must we bore supersonic holes in the 
air for air defense?" 

So far as high-speed attack aircraft 
are concerned, Navy officials say present 
and planned angle-deck carriers prob- 
ably will be capable of handling aircraft 
with speeds of up to Mach 4. Here 
too, however, Navy tends to favor the 
simpler, less expensive slow plane 
wherever possible. 

A2F Concept 

The A2F program, for example, 
envisions use of a twin-turbojet attack 
aircraft capable of maintaining a speed 
of Mach .9 in low-level flights designed 
to slip beneath a potential enemy’s 
radar defenses. 

The two-place A2F, with side-by-side 
seating, went into mockup last October. 
Aircraft reportedly has excellent acces- 
sibility from the ground to the large 
stores of avionic gear in the fuselage. 
There are no provisions, however, for 
getting from the cockpit to the avonic 
equipment while the plane is in actual 
flight. 

Tight fund situation also is pushing 
Navy into a new look at its VTOL and 
STOL programs, with emphasis shift- 
ing to the latter— again because the sys- 
tem holds promise of producing 
simpler, less expensive aircraft. First 
operational STOL aircraft Navy will 
send to the fleet probably will stem 
from a follow-on project to the Grum- 
man S2F search plane. Through use of 
STOL aircraft. Bureau of Aeronautics 
planners eventually hope to virtually 
eliminate the present, not exactly fail- 
safe, carrier catapults and arresting 
gear. 

In the VTOL area, Navy will pull 
out of the Bell D-188A Mach 2 pro- 
gram within the next few months after 
the aircraft reaches mockup stage. Air 
Force, however, is continuing its in- 
terest in the project under the designa- 
tion of F-109. 

Nuclear-Plane Hopes 

Administration fiscal planners and 
Navv officials also are clashing head-on 
on the latter’s hopes for conversion of 
three British Princess flying boats to 
nuclear power. Navy admits that such 
an aircraft would be slow, probably cum- 
bersome and have limited altitude capa- 
bilities. They contend, however, that 
such an aircraft could make an impor- 
tant contribution in providing the 
knowledge necessary before the all-new 
high performance nuclear weapon sys- 
tem the administration is insisting upon 
can be effectively designed and put 
into production. 

Navy conversion program for the 
Princess would evolve around the Pratt 
& Whitney J91 nuclear powcrplants. 
The two inboard engines of the six- 
engine Princess would be removed, and 
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two J91 powcrplants installed on top 
of the fuselage adjacent to the fuselage. 
'Hie reactor would be located inside the 
fuselage directly beneath the wing. 

The four remaining conventional 
engines on the Princess could be used 
for takeoff and landing to minimize the 
radiation hazard for ground personnel, 
cutting in the nuclear powcrplants only 
after the aircraft was airborne. 

Navy still hopes to get a go-ahead 
for the program but. for the moment 
at least, the concept has little support 
within the Administration. 


Another budget-imposed disappoint- 
ment for the Navy was the cancellation 
of the Chance Vought Rcgulus II mis- 
sile program. Over bitter protests from 
the Navy, the l.OOO-mi.-range Rcgulus 
II air-breathing missile program was 
terminated in December at the expira- 
tion of existing contracts and at a time 
when the development program was 
virtually complete. Cancellation of the 
project' left the Navy with two sub- 
marines equipped to handle the 
Rcgulus II— the conventional Grav- 
baek and the nuclear-powered Halibut 


-and a total of 75 missiles. The sub- 
marines will now use the slower, 500- 
mi. Rcgulus I. of which the Navy has 
approximately 250. Once these have 
been exhausted, the submarines will be 
converted to other type missiles, prob- 
ably the Subroc undcrwatcr-to-air-to- 
underwater anti-submarine system. 

Another Nary program which barely 
escaped the budget slash was the North 
American A5J-1 Mach 2 attack bomber 
scheduled to replace the Douglas 
A3D-2 in the fleet in 1961. A BuAcr 
spokesman said the status of the A3J 
“is often fuzzy" because of the high 
cost of the weapon system but that, 
for the present, "its still in the pro- 
gram." 

SeaMaster Cut 

Fiscal limits and a lag in the develop- 
ment schedule also has led to a cut in 
Navy’s order for the Martin P6M Sea- 
Master jet-powered seaplane from 2-1 
to 14-six YP6Ms powered by Allison 
(71 turbojet engines, which already have 
been delivered (above), and eight 
P6M-2s powered by Pratt & Whitney 

The six YP6M aircraft probably will 
be retained at the Patuxent River, 
Md.. Nasal Air Test Center for evalua- 
tion and test purposes: the eight P6M 
aircraft will operate as an operational 
anti-submarine warfare squadron, carry- 
ing both detection gear and weapons, 
probably including the ASROC rockct- 
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hiunccd depth charge when, and if, its 
development program is completed. 

Other recent terminations by Navy 
include the RAT (Rocket Assisted 
Torpedo) canceled early this year after 
a five-year development program by 
Bureau of Ordnance because of superior 
anti-submarine weapons now being 
designed, and the Douglas F4D fighter. 
The last F4D rolled from the Douglas 
production line earlier this year, and no 
replacement by Navy has been indi- 

Chance Vought was crippled in 
December by two decisions, cancella- 
tion of the Rcgulus II and the Navy 
selection of the McDonnell F41I-1 
over the Chance Vought F8U-3 in the 
all-weather fighter competition. 

The F4I4-1, although in the Mach 
2-plus speed range, fits into Navy’s 
"slow plane” concept in that it has a 
greater range and on-station capability 
than the FSU-3. TTic F4H, scheduled 
to become operational in the early 
1960s, is powered by two General Elec- 
tric )79 engines and has provisions for 
a radar operator. The faster, but lower 
endurance F8U-3 is powered bv a single 
Pratt & Whitney 175 plus ' a small 
rocket engine for maximum perform- 

Jn Over-all, Navy’s Fiscal 1960 budget 
requests now before Congress include 
S1.725 billion in new money for air- 
craft; S645 million for missiles. At the 
end of the fiscal year, Navy expects to 

approximately 9,100 planes— down 400 
from Fiscal 1959-including 16 carrier 
air groups, 22 carrier anti-submarine 
warfare squadrons, 42 patrol and early 
warning squadrons and three Marine 
air wings. Along with the A2F, A3J 
and F4H-1, Navy's Fiscal 1960 aircraft 
budget includes funds for: 

• Douglas A4D-2N all-weather version 
of the A4D powered by a 7,200-lb. 
thrust Curtiss-Wright J65 engine. 

• Chance Vought F8U-2N. an im- 
proved version of the F8U incorporating 
a "limited” all-weather capability and 
a top speed approaching Mach 2. 
Pratt & Whitney J57-P-20 turbojet 
engine plus afterburner will give the 
F8U-2N a thrust of well above 17,000 
lb. 

• Douglas A3D-2N, an advanced ver- 
sion of the A3D attack bomber, which 
incorporates a cambered leading edge 
for improved high speed buffet condi- 


Navy Planes on Hand 

(End of Fiscal Year) 


1957 11,617 

1958 10,654 

1959 9,500* 

1960 9,100* 


“Planned 


tions and increased combat ceiling and 
combat radius. Powcrplants for the 
twin-engine bomber are 10,000-lb. 
thrust Pratt & Whitney J57-P-10 turbo- 
jets. 

• Grumman S2F-3, an improved version 
of the S2F carrier-based submarine 
hunter-killer with advanced detection 
gear, is scheduled to reach the fleet 
sometime this year. The Tracker scries 
is powered by twin Curtiss-Wright 
R1820 piston engines. 

• Grumman W2F-1, a replacement for 
the WF-2 Tracer as an early warning 
aircraft. Powered by two Allison turbo- 
prop engines, the W2F-1 will operate 
off carriers, have considerably greater 
range than the Tracer. 

• Lockheed P2V-7. Navy is continuing 
purchase of this aircraft-thc -1 version 
appeared shortly after World War li- 
as an interim measure until a more 
advanced land-based ASW search-and- 
kill aircraft can be brought to opera- 
tional status. 

• Lockheed P3V, an Electra turboprop 
transport converted for use as a possible 
replacement for the P2V. Navy this 
vear is buying small quantities of the 
converted aircraft for evaluation. 

• Lockheed GV-1, tanker version of 
the Air Force C-l 30 Hercules, is being 
procured in small quantities for .the 
Marine Corps. 

Only trainer Navy plans to purchase 
during the coming year is the North 
American T2J-1 powered by a 3,400-lb. 
thrust Westinghouse J34-\VE-46 turbo- 
jet engine. The Temco TT-1 jet train- 
ers purchased by Nary are still in the 
process of evaluation, but Bureau of 
Aeronautics officials say the present ver- 
sion, powered by a 920-lb. thrust Con- 
tinental J69, is underpowered and that 
its future appears dun unless its power 
rating can be improved. 

Missile Procurement 

In the airborne missile field, major 
share of Navy's development funds are 
scheduled to go to the Eagle and to 
the Temco Corvus 75-mi. range air-to- 
surface missile scheduled for use aboard 
turbine powered attack aircraft. Air-to- 
air interceptor missiles planned for the 
interim before the Eagle reaches opera- 
tional status include an advanced ver- 
sion of the Sidewinder, designated 
:Sarah, and the Sparrow III. 

The Sparrow III, under development 
by Raytheon Manufacturing Co., uses 
a semiactive radar guidance system di- 
rected by radar impulses transmitted 
from the launching aircraft and reflected 
from the target. This system will allow 
the Sparrow III to attack targets from 
any direction and from any side angle 
plus targets several thousand feet above 
or below the attacking aircraft. 

In the short-range air-to-ground field, 
Navy’s Martin Bullpup missile guided 



RAYTHEON Sparrow III is fired from 
McDonnell F3H Demon. 
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specific impulse of the Polaris solid- 
propellant powerplants to increase the 
missile's range to 3,700 mi. and plac- 
ing the weapon aboard surface ships, 
probably converted cruisers. Designa- 
tion of the 3,700-mi. Polaris will be 
AP-2. 

Congress already has approved ap- 
propriations for nine Polaris nuclear 
powered submarines, each of which 
will be capable of carrying 16 missiles. 
Thus far. the Administration has re- 
leased funds for the construction of 
five. 

Navy’s anti-submarine warfare pro- 
grams, its deficiencies hidden from pub- 
lic view for years, is now being ex- 
panded in the face of a threat from 
SoWet missile submarines. Adm. Ar- 
leigh Burke, Chief of Naval Operations, 
said in the spring of 1938 that the 
Soviet navy at that time was believed 
to have three-to-four submarines 
equipped with air breathing missiles 
similar to the 500-mi. range Regulus 1. 
More recently, he said: “1 think they 
could have ballistic submarines now. 
I do not think they have very many." 

Most top Navy officials in the anti- 
submarine warfare program believe that 
the Soviets' submarine-launched missile 
capability at the moment rests entirely 
upon air-breathing weapons and that 
these systems are not vet operational. 
They say. however, that both the air- 
breathing and ballistic missile potential 
of the Russians in this field has reached 
the point where they can be rapidly 
expanded. 

Intelligence Estimates 

U.S. intelligence estimates of the 
Soviet submarine fleet report that it 
apparently has declined from 464 ves- 
sels last June to 450 today. As yet, 
there is no positive information that 
the Russians actually have nuclear- 
powered submarines in hand, but Rear 
Adm. John S. Thach. commander of 
Task Force ALFA which has been 
given the task of improving the present 
ASW technology, believes the force is 
going through a transition period, with 
the Soviets retraining crews and build- 
ing new submarines to attain an all- 
nuclear, missile-equipped fleet. 

Adm. Thach estimates that a dozen 
Soviet Polaris-type submarines could 
destroy 70% of the U.S. economy in 
a single blow. The capability of pres- 
ent U.S. equipment to detect and 
classify a deep-running, fast nuclear 
submarine is dangerously small. 

In an attempt to improve its capa- 
bility, Navy is seeking across-the-board 
help from U.S. industry and pushing 
its own bureaus to trv and provide 
better technology and techniques. 

"They've told us,” a Bureau of Aero- 
nautics official says, "that anti-sub- 
marine warfare is our main concern, 
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by voice command is scheduled to be- 
come operational with fleet units and 
the Marines later this year. Propellant 
for the Mach 2 missile is manufactured 
by Allegany Ballistics Laboratory. 

Surface-to-air missiles scheduled for 
procurement during the coming year 
for shipboard use include the improved 
version of the Convair Terrier, the 
smaller Convair Tartar and the Bendix 
Talos. Marine Corps also plans to 
procure the Armv-Raythcon Hawk low- 
altitude anti-aircraft missile. 

The two areas in which Navy is re- 
ceiving additional funds-although, it 
feels, not enough to meet its needs— 


arc the Polaris fleet ballistic missile 
project- and the recently-vitalized anti- 
submarine warfare program. 

First operational Polaris, designated 
the AP-1 and with a range of slightly 
more than 1,200 mi., is scheduled to 
be fired from the Air Force Missile 
Test Center. Cape Canaveral, Fla., in 
the spring of I960 and go aboard the 
first Polaris submarine, the George 
Washington, in the fall of the same 
year. An initial operational capability 
mav be attained bv late 1960 or earlv 
1961. 

Follow-on developments now in the 
planning stage include boosting the 
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DOUGLAS A4D BUDDY REFUELING 


and so we’re trying to get an ASW 
capability out of everything we have.” 

Along with its evaluation contract 
for the land-based Lockheed P3V, Navy 
also is planning within the near future 
a design competition for an ASW 
search-and-kill seaplane as a replace- 
ment for the venerable Martin P5M. 
Design criteria Navy plans to impose 
may be difficult to meet— smaller in size 
than the P5M but capable of greater 
endurance, range and payload. 

In an effort to maintain its force of 
largely World War II destroyers as an 
effective weapon against the faster 
nuclear submarine, Na\y also is looking 
toward the use of drone helicopters to 
compensate for the surface vessel’s de- 
ficient speed. 


Evaluation contracts have been 
awarded to Gyrodyne for two drone 
helicopters— the single-engine DSN-1 
and the twin-engine DSN-2 -for possible 
use aboard destroyers. Under present 
plans, Navy would rely upon the rela- 
tively sophisticated detection gear of 
the destroyer to detect and classify the 
submarine and then launch the heli- 
copter carrying a small torpedo to make 
the final lull. 

Gyrodyne Evaluation 

Installation of a heliport and hangar 
aboard a prototype destroyer, the Hezel- 
wood, is scheduled to begin within the 
next few weeks to aid in the evaluation 
program of the Gyrodyne and other 
drones. 


Seriousness of Navy’s concern over 
the threat of Soviet submarines, both as 
a tactical weapon in its ability to harass 
shipping and as a strategic weapon to 
launch missile attacks against the U.S.. 
was outlined last week by Adm. Jerauld 
Wright, commander of the U.S. At- 
lantic Fleet and supreme allied com- 
mander in the Atlantic. 

Adm. Wright estimated that between 
80 and 90% of the Atlantic Fleet has 
the primary mission of destroying the 
Soviet submarine in case of war. 

This includes almost all of the fleet's 
attack aircraft which have been given 
the assignment of striking at the Soviet 
mainland in the event of war. Their 
first objective— to hit the Russian sub- 
marines in their home ports. 
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VERTOL MODEL 107, prototype of the Army YHC-1, can cany the Honest John surface-to-surface missile. Army’s YHC-ls will have 
provision for 22 troop seats plus troop commander or 15 litters plus two medical attendants. They will carry up to two and a half tons 


Army Waits for Tactical VTOL Aircraft 

By J. S. Butz, Jr. 



REPUBLIC SD-3 combat surveillance drone is designed to be JATO-launchcd from Army 
trailer. 


Washington— Hopes of equipping 
Army units with high speed STOL 
and VTOL aircraft needed to provide 
adequate reconnaissance and trans- 
port capabilities in an atomic war are 
still several years away even if the 
necessary financing is made available. 

Five of the Army's stable of six 
VTOL aircraft are undergoing flight 
testing by their manufacturers and soon 
will be tested as a group by the National 
Aeronautics and Space Administration. 
STOL aircraft arc much closer to quan- 
titv production. 

The first Grumman AO-1 Mohawk, 
a high speed STOL reconnaissance air- 
craft, is scheduled to flv sometime this 
spring. Six de Havilland Caribous are 
being built for evaluation by the Cana- 
dian and U.S. Army. First Bell HU-1 
Iroquois turbine powered helicopter 
using a Lycoming T53 engine is in use 
and the Army is impressed with the 
economy and ease of operation that this 
tvpe of powcrplant appears to be capa- 
ble of prov iding. 

Further in the future the Army will 
be evaluating three different models of 
flying jeeps all using the ducted fan 
principle. Chrysler. Piasecki and Acro- 
physies are developing these aircraft. 
Another more revolutionary design de- 
velopment is being financed by the 
Army and Air Force jointly and is in 
progress at Avro Aircraft. This is the 
flying saucer which uses an annular jet 
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to provide it with vertical rising ability. 
This annular jet theoretically and in 
small scale investigations has been 
shown to have the potential of increas- 
ing the available lift of an aircraft a hun- 
dred times or more when it is operating 
within ground effect. The lift increase 
realized by a conventional aircraft or 
helicopter is only about 15 to 25% 
when it enters ground effect. This type 
of aircraft also has a great speed poten- 
tial in level flight. 

Increased Performance 

In general the Army is very pleased 
with the progress that is being made 
with its new aircraft that are flying 
or soon will be. They all have a substan- 
tially better performance than the 
equipment now operating. The de 
Havilland Caribou STOL transport, for 
instance, will carry as much as a DC-3 
or about eight tons, which is several 
times the payload of the Otters and 
Beavers now being used by the Army, 
yet it has approximately the same take- 
off capabilities under full load. The 
Caribou will get off most fields and over 
a 50 ft. obstacle, depending on the type 
of surface, within 1,000 ft. Two Pratt 
& Whitney 1,450 hp. R2000 engines 
power the Caribou. 

The Grumman Mohawk has about 
the same power loading as an F8F 
fighter and will provide the Army with 
a several fold increase in the perfor- 
mance of observation aircraft. A pro- 
gram has already been completed to out- 
line as much as possible the necessary 
equipment, procedures, flight pat- 
terns, etc., needed to gather reconnais- 
sance information from a low flying air- 
craft at about 300 mph. or better. This 
program made use of several Cessna 
T-37 trainers on loan from the Air Force 
to sec just how much a human observer 
could see when passing rapidly over 
all types of terrain. Some automatic 
equipment was also tested. Much more 
work will have to be done when the 
Mohawk is first put through a tactical 
evaluation but enough has been done 
to find that the aircraft will be very 
valuable even with its electronic equip- 
ment inoperative. 

Engineering Evaluation 

The Army’s plan to turn its six 
VTOL testbeds over to NASA for an 
engineering evaluation is thought by 
some to be an inadequate approach to 
the whole problem of bringing effective 
tactical aircraft into being as soon as 
possible. While a great deal of engi- 
neering information will eventually land 
in the hands of the manufacturers and 
the Army after the NASA tests, no in- 
formation will have been provided about 
the characteristics of the aircraft under 
combat conditions. There are many un- 
knowns concerning field operations that 
may combine to make VTOL aircraft 




BELL XV-3, being developed for Army, (lies with rotor masts in airplane configuration. 



DOAK MODEL 16, designated the VZ-4DA by Army, is powered by ducted fans on wingtips. 
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in their present form unusable by tac- 
tical units. 

One of the principal questions is the 
dust situation. Helicopters raise a con- 
siderable amount of dust under certain 
ground and weather conditions. This 
not only presents a technical problem 
to keep the powerplant and the equip- 
ment in the helicopter functioning 
properly and from wearing out prema- 
turely, but there is the all important 
factor of aiding enemy location of the 
grounded vehicle through the dust 
cloud. The ducted fans being used on 
many of the VTOL test beds and on 
the flying jeeps have a much higher 
velocity in the slipstreams below their 
blades than helicopters do and conse- 
quently increase the dust problem. 

Other problems concerning the basic 
configuration of these aircraft probably 
will never be known until they are 
tested under conditions approaching 

Basic Weakness 

One basic weakness of the Army's 
VTOL research is that money has been 
available to buy only one experimental 
vehicle of each design in most cases. 
The six designs: 

• Ryan VZ-3 and Fairchild VZ-5 
which use the deflected slipstream 
principle. 

• Bell XV-?, tilt-rotor. 

• Vertol VZ-2, tilt wing. 

• Bell X-14, deflected thrust, which is 
an Army project. 

• Doak VZ-4 rotatable ducted fan. 

The Ryan VZ-3 crashed recently 

when making a conventional landing in 
the airplane configuration and the pro- 
gram will be held up for some time. 
The crash apparently was caused by a 
minor structural failure which prevented 
the pilot from making his flare. Com- 
plete loss of any of these VTOL air- 
craft during the tests could make a posi- 
tive answer as to the best configuration 
unattainable for many years. 

Research Questions 

Another question of Army research 
policy which is not connected with 
finance is the direction and limitation 
which will be attached to research con- 
tracts with universities and industry. 
This is the same question which has 
plagued all of the services since they 
began buying research. 

The Navy was perhaps the first serv- 
ice to approach research contracting in 
the manner most acceptable to the 
agencies performing the research. This 
is to set down only the most general 
requirements and specifications to de- 
scribe the job that needs to be done, 
then leave the researcher free to ap- 
proach it from any conceivable angle. 
The restrictions grow normally as the 
work moves from the basic research field 
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into the applied research area when op- 
erational requirements and logistical 
questions conic into play. 

The normal tendency has been for 
the research and development people 
to want a free hand to solve a problem 
in the best possible way and for the 
military commands to impose certain re- 
strictions to keep from disrupting cur- 
rent training procedures and tactics and 
plans as little as possible. The Army is 
now undergoing a considerable strain 
trying to establish a definite policy 
which will satisfy its own demands as 
well as university and industrial con- 
tractors. 

Engine Projects 

Three turbine engine development 
programs are being funded by the Army 
and these programs are the heart of any 
STOL or VTOL plans at the moment. 
Only a major improvement in engines 
will allow a major improvement in these 
vehicles unless major changes in aero- 
dynamic design approach such as the 
Avro saucer are followed. The engines 
are the Lycoming T53 of about 900 
shp., the Allison T63 of about 250 shp. 
and weighing less than 1 00 lb. and the 
Lycoming T55 of 1,850 shp. 

Helicopter and aircraft testing at ac- 
celerated rates is being performed bv 
the Army as soon as possible. This has 
greatly helped the logistical problem of 
buying and supplying parts at the lowest 
possible cost. In the past it has not 
been possible to get much flying time 
on Army equipment in normal service 
use for two or three years. It was thus 
necessary to purchase parts based on en- 
gineering estimates of what part life 
would be. This proved to be several 
hundred per cent incorrect as many 
times as not. Present test programs, 
which put as much time on the new 
equipment in six months as was possi- 
ble before in three years, plus greater 
engineering experience, have combined 
to reduce this problem and lower the 
expense of operating large numbers of 
aircraft. 

Army last week announced it is ne- 
gotiating with Vertol for design and 
development of the YHC-l-B two- to 
three-ton helicopter. Choice has been 
under discussion for a year or more. 
The primary trouble has been financial, 
as has been the case in development 
of a flying crane for rapid movement 
of heavy equipment. 

Apparently Army research on aerial 
vehicles had tended more toward the 
VTOL principle than the STOL. No 
strictly STOL research craft have been 
built and no large program to provide 
instrumentation to facilitate very slow 
flight has been pursued. Needed equip- 
ment would include new airspeed indi- 
cators functioning at speeds of 30 mph. 
and below, stall warning dev ices and at- 
titude indicators. 



Will Available 
COMPONENTS 
Keep Pace With 

SPACE AGE PROGRESS? 


Systems designers have done a phenomenal job of 
advancing the state of the art in missile and space 
effort. Through necessity, the lack of suitable 
components has been compensated for by the use 
of redundency and other compromises. Eventually, 
however, the rapid advance in systems develop- 
ment may stall as its capabilities outstrip the 
potential of the individual components. 

Let us not permit this situation to develop. 
Many components manufacturers have, because 
of lack of adequate research and development 
funds, stretched their resources to a dangerous 
limit to meet these needs. We do not believe that 
this is enough. Means must be found whereby 
some of the Research & Development funds, being 
spent by the Military and Prime Contractors, is 
funneled down to component manufactures (spec- 
ialists in their fields) in order to assure that com- 
ponents keep pace with systems development. 

If this is done, there will be no practical limit to 
the advances which will result. 




George J. Pandapas 
President 


ELECTRO TEC CORP. (f) 

p. o. box art. south Hackensack, n. j. 
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A message of importance to career-minded engineers: 

"Lockheed aircraft continue to blaze new trails for manned flight. 

The new Electra is America's first prop-jet airliner. A Navy version of the 
Electra will be the country's first turbine-powered submarine hunter. 

"Already, our design groups plan the supersonic jet transports of 1965. 

Meanwhile, new speed and altitude records set by a Lockheed F-104 
Starfighter move manned flight to the fringes of outer space. 

"Within and beyond lie many problems for our engineers: problems in aero and 
thermodynamic characteristics at supersonic speeds, in radar, in optics, in infrared, 
in data processing for airborne detection systems and in all phases of design, 
Additional long-range problems exist in military systems analysis, 
nuclear and space craft systems, commercial air transport studies, 
and industrial operations research. 

"There are openings now for thoroughly qualified electronics and aero- 
thermodynamics and design engineers and operations research specialists. 

"If you are interested in a Lockheed career in California, write us today. 

Address E. W. Des Lauriers, Manager Placement Staff, Dept. 104, 

1708 Empire Avenue, Burbank.” 

ENGINEERS: Write Mr. Des Lauriers for your copy of a paper on 
"Airborne Early Warning in the Missile Age" presented by Robert A. Bailey, 

Chief Engineer, California Division, Lockheed Aircraft Corporation, 
at the 6th USAF World Wide Weapons Meet. 
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German 4 Disengagement’ Is Crisis to NATO 


Paris— NATO’s “forward line” in western Europe will be under heavy fire 
during the scheduled East-West negotiations over the political future of 
Germany— if they take place. 

Many observers here, both political and military, feel the Soviet Union 
may dramatically bargain away its political position in East Germany if, 
in return, it can neutralize NATO’s growing nuclear build-up in West Ger- 
many. Yet with few exceptions NATO strategists say any agreement forbid- 
ding nuclear capability in West Germany would cripple NATO’s whole 
military posture in western Europe. 


“The next step,” remarks one top 
U.S. military officer, “would be for us 
lo pick up our marbles and go home.” 
Current planning at Supreme Head- 
quarters. Allied Powers, Europe (Shape) 
assumes considerable build-up of atomic 
delivery capability among NATO "shield 
forces” in West Germany. By 1963, 
for example, NATO ground forces in 
Europe will include 1 00 rocket and mis- 
sile battalions instead of the present 30. 

Bulk of these 30 battalions arc mainly 
U.S., plus some British units. Dual- 
capability weapons currently in the 
field are mostly Corporal and Honest 
John rockets and several squadrons of 
USAF Martin Matadors. But by 1963, 
Shape planners expect considerable 
numbers of Sergeants. Martin Maces 
and perhaps Martin Pershing tactical 
missiles also to be in the field. 

German Problem 
Almost all of these dual-capability 
rockets and missiles are to be deployed 
in West Germany. Thus any negotiated 
“disengagement” agreement on the 
German question which would forbid— 
or even limit— this buildup, necessarily 
would require a complete overhaul of 
Shape’s mission. 

In fact, many Shape officers say in 


private that any disengagement agree- 
ment implies the end of Shape’s mission 
in west Europe. It has taken Shape 10 
years, they argue, to achieve its fairly 
efficient though still unsatisfactory sup- 
ply and communications systems, and 
“you just don’t disengage and start all 

Others claim the Western Alliance, 
under a disengagement formula, would 
lose Shape’s growing contribution to 
its over-all nuclear deterrent at a time 
when Russian missile superiority appears 
most evident. 

Shape’s current drive to build its 
nuclear capability stems directly from dc- 
eions taken by the 15-member NATO 
Council in December, 1957. Initial 
implementation got under vv-av during 
1958. The two most important deci- 
sions were agreement in principle to set 
up some intermediate range ballistic 
missile bases within the NATO area 
and, secondly, the establishment of a 
NATO atomic stockpile for allied use. 

NATO atomic stockpile: this project 
means establishment of "warhead supply 
depots" near the NATO delivery vehi- 
cle, be it aircraft or missile. Control over 
the nuclear warhead remains in the 
hands of Shape Supreme Commander 
Gen. Lauris Norstad, no matter what 


the nationality of the delivery vehicle. 
Before the establishment of NATO’s 
atomic stockpile, atomic warheads were 
available only to U. S. forces. But under 
the new svstem, for example, Danish 
F-lOOs as well as USAF F-100 units will 
have access to nuclear weapons if Shape 
has the requirement. 

1958 Progress 

While no precise information on 
NATO’s atomic stockpile is available 
Shape officers appear to be satisfied with 
progress made in 1958. 

NATO IRBM bases: progress on this 
project during 1958 has been confused 
by internal political situations in the 
NATO nations involved. France, for 
example, even before Gen. Charles de 
Gaulle came into power, refused to ac- 
cept IRBM bases unless Paris controlled 
their use. That the British were willing 
to accept four Thor IRBM squadrons 
under joint-control with the U.S.— un- 
der an agreement which preceded the 
NATO 1957 decision— doesn't impress 
the French. They argue that Britain can 
afford to enter into joint-control ar- 
rangements with the U. S. since it al- 
readv has independent atomic capabil- 
ity. But since France hasn’t vet achieved 
this, Paris feels it must have complete 
control or keep clear of the whole proj- 
ect. Shape would like to see at least two 
Thor or Jupiter squadrons in France, 
but the prospect looks dim. 

Elsewhere, the going has been some- 
what smoother. Bilateral IRBM agree- 
ments between the U. S. and Italy, 
Greece and Turkey are well along, al- 
though any thaw in the cold war might 
change the whole outlook. Shape Com- 
mander Gen. Norstad wants two Jupiter 
squadrons in northern Italy and one 
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CONVAIR TF-102A touches down at Bitburg. Germany. TF-102As will replace F-86Ds of USAF’s 525th squadr 


each in Greece and Turkey. Britain’s 
four Thor squadrons are, of course. 
NATO-committed. 

Shape officers, from Gen. Norstad on 
down, feel that their current nuclear 
build-up in no way alters Shape’s basic 
mission in Europe, but rather helps to 
meet it. Tin's mission is to oppose physi- 
cally Soviet probing strength on the 
front line with adequate forces so that 
any Soviet move against this line will 
immediately involve military action. 
Size of the action would depend on the 


strength of Soviet probing forces. But 
in any ease, according to Shape reason- 
ing, by meeting force with force a 
"pause" in Soviet thinking would take 
place, during which time top Soviet 
leaders would have to make a conscious 
decision to bring up greater penetration 
force. Thus the Soviets would have to 
take into consideration all the forces 
and factors which make up the West’s 
deterrent, including heavy strategic 

Failure to maintain adequate forces 


in the front line. Shape officers say, 
might invite a series of Soviet probes 
into NATO territory under a variety of 
pretexts. Once inside NATO’s front line 
these Soviet forces might halt their ad- 
vance before any military action had be- 
gun. This would then present NATO’s 
15 nations with the difficult political 
decision of launching military- action to 
drive them back. “Failure to have such 
a force deployed in the forward line,” 
Gen. Norstad insists, “would invite a 
series of incidents and would leave us 
with no warning and no response which 
was adequate to the event.” 

Many military' observers, while agree- 
ing with Shape’s interpretation of its 
European mission, feel that apart from 
U. S. units, plus certain highly-trained 
British outfits. Shape’s "shield force,” 
both land and air, is much weaker than 
it appears on paper. Many of the 19 to 
23 claimed NATO divisions in Europe 
are not even on World War II standing 
as far as modern fighting capability is 
concerned. Many of the 5,000-6,000 
NATO aircraft are either obsolescent or 
grounded for lack of trained ground and 
air crews. Large part of the trouble, 
these critics maintain, stems from the 
necessity of Shape to assume that 
NATO’s 15 nation members can all 
achieve modem military establishments 
at roughly the same speed. Result is 
that Shape’s effectiveness continues to 
rest largely on non-European forces. 

While Shape officials publicly shy 
from this problem, their anxiety about 
its solution probably explains their cur- 
rent efforts to phase in as many ad- 
vanced-type U. S. rockets and tactical 
missiles as U. S. and certain allied units 
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Redesign with TFE resins puts faster punch in hydraulic system 


A change to piston, back-up and wiper rings of 
Teflon TFE-fluorocarbon resins made a big differ- 
ence in the speed of response to controls in the 
Lockheed 1049 Super Constellation. So greatly did 
these rings reduce friction, wear and oil leakage 
that, based on thisexperience.similarsealsofDuPont 
TFE resins were designed into Lockheed’s new 
Prop-jet Electra. 

Back-up rings of Teflon TFE-fluorocarbon res- 
ins are far superior to conventional leather rings in 
deformation characteristics, wearability, tempera- 
ture resistance and frictional properties. Piston-rod 
wiper rings give added protection against system 
contamination by dust, water, paint and cleaners. 


Piston sealing rings of TFE resins, which need no 
high-pressure build-up for sealing, reduce oil leak- 
age without increasing friction or piston wear. 

The coefficient of friction of Teflon TFE-fluoro- 
carbon resins is so low that they require no lubri- 
cation. They can be used at cylinder temperatures 
up to 500°F. and are unaffected by even the most 
corrosive synthetic hydraulic fluids. Your local sup- 
plier listed in the Yellow Pages under “Plastics — 
Du Pont” can give you additional data. Or write 
to: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept., Room T-739, Du Pont Building, 
Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal. 
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can handle. The idea is not only to 
offset numerical strength of opposing 
Soviet forces, but to offset the lack of 
trained NATO units which make up 
the shield force. 

With its missile build-up now under 
way. Shape planning calls for the reduc- 
tion of about 30 to 40 air squadrons by 
1963. On a qualitative basis Shape’s 
smaller air force in 1963 should be a 
more effective fighting force than it is 
today. Emphasis is now being placed 
on all-weather equipment and aircraft 
designed-as in the case of the Fiat G.91 
lightweight strike fighter— specifically 
for European conditions. 

During late 1958 and early 1959, 
USAFE began phasing in McDonnell 
RF-lOlCs and Convair F-102A all- 
weather interceptors. RAF 2nd Tacti- 
cal Air Force in Germany during 1958 
brought in additional squadrons of 
Gloster Javelin all-weather fighters. 
Main Canadian contribution to Allied 
Air Forces, Central Europe, remains as 
several squadrons of Avro CF-lOOs. 
French NATO air effort in Europe still 
is hampered by French air missions in 

German Luftwaffe, which currently 
consists— on paper— of two F-84F 

fighter-bomber wings and one Noratlas 
transport wing, will be in a training 
phase for the next several years. By 
1963, however, German F-104 units 
should be operational. 

Air Defense Integration 

Integration of NATO air defense still 
remains a big problem for Shape air 
commanders, though more progress has 
been made in this area than is gener- 
ally known. Actually, when Shape was 
first set up its Supreme Commander, 
Gen. Dwight D. Eisenhower, was spe- 
cifically relieved of responsibility for air 
defense except in forward areas. But in 
1955 Shape was directed to coordinate 
air defense throughout Europe. 

Today all the countries involved in 
the scheme— except France— have agreed 
to integrate their air defenses under 
NATO. French reason for hanging back 
is more political than military, as is the 
case with its attitude toward IRBM 
bases. 

On a practical level, air defense inte- 
gration has made some progress. During 
1958 Shape air commanders claim con- 
siderable work went toward the estab- 
lishment of common rules of engage- 
ment and the creation of a standard 
data evaluation system. NATO’s vast 
early warning system is now slated for 
completion by 1961. Also, within 18 
months Shape’s "forward scatter” com- 
munications system should be com- 
pletely installed. First section, in Nor- 
way, went into operation last August. 
System when completed will give near 
jam-proof communications to NATO 
commands from Norway to Turkey. 
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Defense contract work takes sound engineering and plenty of inge- 
nuity. We’ve turned the trick for DOD as well as for primes, in metal- 
lurgical research, development engineering, production engineering, 
fabrication and assembly. We can handle major projects in whole or in 
part, at any stage from original theoretical conception to the completion 
of operational assemblies. If our unusual abilities and capacity can help 
you, contact any American Car and Foundry sales office or: Director of 
Defense Products, American Car and Foundry. Division of Q C f Indus- 
tries, Incorporated, 750 Third Avenue, New York 17, N. Y. Sales Offices: 
New York— Cliicago-Cleveland— Washington, D. C.— Philadelphia— San 
Francisco— St. Louis. 
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THE F-105-D FLIGHT SIMULATOR- BEING 


FEATURES: 

Automatic Self-Checking System (aural-optical) 
area and exact location. The simulator is operative 


HUMAN ENGINEERED, DESIGNED AND 
BUILT BY ERCO PROVIDES COMPLETE. RELIABLE, 
EFFECTIVE TRAINING 


if 95% utilization. 


FOR THE ENTIRE MISSION PROFILE OF 
THE LATEST AIR FORCE 
ADVERSE WEATHER AIRCRAFT. 


Man-Machine Task Analysis — employed as a 
basis for all design decisions. 

Erco's manpower — facilities — capabilities and mission 
troining experience help the Air Force "to fill the 
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New weapon in the Air Force arsenal 


The mightiest of air powers, the United States Air 
Force, has added a new Kind of weapon to its arsenal— 
teamwork of private industry. 

Defense of the free world requires unprecedented 
scientific achievements— new weapons systems so 
advanced they demand the specialized capabilities of 
many organizations. 

The Air Force was first to utilize the great creative 
power available in the combined abilities of private 
industry— the TEAM concept. This Air Force partnership 
with industry has resulted in today's highly successful 
Project Level System.s Management. 


Recently the specialized talents of eight organiza- 
tions were joined together by Hoffman Laboratories 
Division as systems manager in developing a complex 
electronic reconnaissance system for the Air Force. 
The success of this program is proving the value of 
combining the talents of several companies to meet 
the requirements of today’s complex weapons systems. 

This kind of teamwork transforms healthy competi- 
tion into powerful cooperation . . . providing better 
answers faster and at less cost to the nation in terms 
of time, money, and manpower. 


Huffman Electronics 

CORPORATION 


HOFFMAN LABORATORIES DIVISION 


NORTH AMERICAN X-15 research aircraft for manned probe into space. 
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...speaking of ^ 

Missile Ground Support I MOBILITY \ 



WE HAHDLE THE COMPLETE 
MISSILE LAUHCHER PROJECT 

...from design through production 

In January 1957, Douglas Aircraft Company, Inc., con- 
tacted FMC regarding the design of ground support equip- 
ment for the IRBM-THOR they were developing for the 
Air Force. That same month, FMC engineers went to 
work in the Douglas plant— and the THOR transporter- 
erector, launching base, ^nd power-pack trailer prelimi- 
nary designs were developed. 

At its own facilities in San Jose, FMC began subsequent 
engineering steps without delay, then produced and deliv- 
ered the first operating unit in just 8 months— two months 
ahead of schedule. 

Because FMC handled the entire project from design 
through production, with maximum coordination in every 
step of the program, this valuable saving in time was real- 
ized, and today, THOR equipment is being built at FMC 
under a production contract. 

Why not take advantage of FMC’s reputation for com- 
ing through on schedule in the design and production of 
defense materiel? Consult with FMC at the initial stage 
of your missile ground support equipment project plan - 
ning. Contact us today for more information. 



Putting ideas to Work 

FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 

Missile Equipment Section 3-E 
1105 COLEMAN AVENUE, SAN 


JOSE, CALIF. 
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U.S. Hammers Out Integrated Space Plan 


By Evert Clark 

Washington— Space exploration within the next year will involve the 
launching of 30 or more U.S. satellites and space probes to as far away as 
Venus, and the expenditure of almost a billion dollars. 

Hardware that will make possible such ambitious missions as landing men 
on the moon and Mars and returning them to earth already is under develop- 

Thc reversal of attitude reflected in this great effort was forced by Soviet 
Russia’s technological progress. It is being aided considerably by the emer- 
gence of missile boosters from the cocoons of research and development. 


Although the prospect of surpassing 
the Russian competitor in the conquest 
of space still lies well in the future, 
the U. S. at last is on its way toward 
formation and execution of an inte- 
grated national space program. 

Giant Barriers 

The problems remaining arc great- 
organization and administration, proper 
public support and funding, division of 
responsibility, and such formidable 
technical problems as reliability, devel- 
opment of long-life electronic compon- 
ents and life-support systems, and the 
vast amount of research involved in 
understanding navigational and com- 
munication techniques, orbital me- 
chanics. and survival in a physical 
environment that already has proved to 
be unexpectedly hostile to man. 

Government has responded to this 
challenge with the creation of two 
agencies— which some critics say arc one 
too many— and financial support that is 
quite generous by pre-Sputnik standards 
but less generous than many of those in 
charge of its space programs would like. 

Industry has responded by recognizing 
quickly the importance of this new field 
and the market involved. Companies 
have created new divisions or reorgan- 
ized and reoriented old ones and have 
produced, often on extremely tight time 
schedules, the hardware necessary to 
take the first faltering steps into space. 

A little more than a year ago the 
largest rocket engines in the U. S. were 
in the 150.000 lb. thrust categorv. The 
largest one for which anything like real 
development was under way was a 
300.000 lb. thrust engine. 

Booster Development 

Now there arc two development pro- 
grams calling for boosters of 1.3 million 
lb. of thrust and one of these can be 
clustered to produce a booster with a 
thrust as high as 20 million lb. 

Neither is at hand and ready for use. 
But propulsion is the key to the explora- 
tion of space, and these projects provide 
an excellent example of the shift in 
official thinking on the importance of 
this exploration. 


Primary agency in the U. S. space 
effort is the National Aeronautics and 
Space Administration, created last 
spring around the 43-vear-old National 
Advisory Committee for Aeronautics, 
and operational since last Oct. 1. This 
is now an organization of more than 
S.000, with a Fiscal 1960 budget ap- 
proximating half a billion dollars. 
NASA Chief T. Keith Glennan believes 
his budget may grow to S2 billion in 
another two years. 

Although this growth from a $100 
million a year research agency into a 
research, contracting and operating 
agency is not without its growing pains, 
NASA so far has had Presidential-level 
support. Congressional cooperation and 
reasonably good relations with other 
governmental agencies, considering that 
its mission requires it to take super- 
vision— and funding— of projects and 
personnel a«av from them. 

ARPA Funding 

Military counterpart of NASA is 
Defense Department's Advanced Re- 
search Projects Agency. Created on Feb. 
7, 1958, and operational since about 
last April. ARPA has asked $307 mil- 
lion for military astronautics in the 
fiscal vear beginning next Julv. 

ARPA initiated work on five lunar 
probes and several satellite projects that 
now have been passed to NASA. Other 
work on meteorological satellites and 
the Centaur high-energy upper stage 
rocket will pass to NASA's control ou 
July 1. 

In the astronautics field, this still 
will leave ARPA with supervision over 
the Discoverer series of satellites: a 
number of nav igation and communica- 
tion satellites, the first of which arc to 
be launched this year; partnership in the 
NASA Mercurv man in space project; 
development of a 1.5 million lb. thrust 
rocket engine cluster; the Sentry recon- 
naissance satellite project: the Midas 
early warning satellite, and other undis- 
closed work. 

A new office that is expected to plav 
an increasingly important role in space 
efforts is that of Director of Research 
and Engineering in the Defense Dcpart- 



N ASA'S JUNO II vehicle was used in the 
Pioneer HI lunar shot. Developed bv the 
Army Ballistic Missile Agency and using a 
Jupiter IRBM as booster and np|>cr stages 
developed by the Jet Propulsion Laboratory, 
Juno II will be used for new space shots in 
1959 and 1960. NASA expects to use at 
least eight of the vehicles. 
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A new dimension in the application of foamed plastics 


stafoam, "foamed in place" in its varied and multipurpose densities, is 
destined to change the manufacturing habits of the nation. More and 
more airframe and component industries are discovering and using the 
miraculous polyurethane stafoam for its inherent adaptations to mod- 
ern production demands. 

Here, at last, is the versatile and economical material that withstands 
all and more of the manufacturers' requirements, stafoam is supplied 
in unlimited variations of densities, weight, texture, color, strength, 
insulation and thermal characteristics. 


The stafoam orbit is infinite! Your investigation may uncover an 
entirely new dimension. Write or call today ! 



3341 W El Segundo Blvd., Hawthorne, Calif. SAN FRANCISCO, 42 Gough St. 
ORegon 8-5021 • OSborne 6-0141 SEATTLE. 2231 Slh Avenue 
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ment. Although its authority in rela- 
tion to ARPA’s space work and the 
supporting space work being done by 
the services still is not perfectly clear, 
its influence will be powerful. Headed 
bv Dr. Herbert York, former chief 
scientist of ARPA, it reports to Defense 
Secretary Neil McElroy and has review 
power over all sendee research projects. 

Best evidence that the U. S. is de- 
termined to make considerable progress 
in space technology in the future is the 
outline of proposed vehicles described 
to Congress recently by NASA officials. 
Some are cooperative NASA-ARPA 
projects. In roughly the order that 
thev will become available, thev arc: 
a Project Scout-A family of high per- 
formance, solid fuel rockets that can be 
clustered and grouped to send payloads 
of up to several hundred pounds into 
orbit or to altitudes up to 5,000 mi. 
(AW Feb. 2, p. 26). 

• Thor-Hustler— This is the vehicle now 
being used in the ARPA-USAF Discov- 
erer satellite scries. Utilizing the Doug- 
las 'llior and the Bell Aircraft Corp. 
Hustler engines, it may eventually put 
up satellite loads as high as 10,000 lb. 
(AW Feb. 16, p. 30). 

• Atlas-Able— Convair Atlas plus some 
or all of the upper stages now used with 
Thor-Able. These are an Aerojet-Gen- 
eral 7,500-lb. thrust liquid propellant 
engine and an Allegany Ballistic Lab- 
oratory 2. 500-lb. thrust solid engine. 

• Atlas-Hustler-Atlas plus the Bell 
Hustler, which uses JP-4 and red fum- 
ing nitric acid. This vehicle could put 
at least 3,000 lb. into a 300 mi. orbit. 

• Vega— Atlas first stage, a liquid oxygen 
and kerosene second stage, and a 6,000- 
lb. thrust, storable liquid third stage 
now being developed by NASA's Jet 
Propulsion Laboratory. 

• Centaur— Modified Atlas first stage, 
liquid oxygen and hydrogen second 
stage, storable liquid third stage. 

• 1.5-million lb. cluster of eight 1 50,- 
000-lb. (approx.) Rocketdync engines 
being developed by Anny Ballistic Mis- 
sile Agency as a first stage: modified 
Martin Titan intercontinental missile 
booster as second stage, using liquid 
oxygen and kerosene: a lox-hydrogcn 
third stage, and a storable fourth stage. 

• Cluster of 1.5-million lb. thrust en- 
gines (presumably the single-chamber 
engine now under development for 
NASA by Rocketdync) for a first stage; 
single 1.5-million lb. thrust engine for 
second stage; lox-hydrogcn third and 
fourth stages; a storable fifth stage. 

All the stages for these vehicles exist 
or are under contract. NASA and ARPA 
now have under development 1 5.000- 
lb. and 80,000-lb. lox-hydrogcn engines; 
6,000 and 20,000-lb. storable liquid 
engines; and the two 1.5-million lb. 
engines, using lox and kerosene. 

The 1.5-million lb. thrust cluster is 
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PAYLOAD GROWTH FOR 22.000 MILE ORBIT 
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expected to be static tested this year 
and the program includes four booster 
test flights. ARPA already is consider- 
ing ordering up to 16 engines and is 
studying feasibility of recovering boost- 

The 1. 5-million lb. single chamber 
engine, which has progressed from 
USAF’s initiation of preliminary studies 
in 1957 to ARPA-USAF supervision to 
NASA supervision, is believed to be at 
least four years away from use. Clusters 
would follow still later. 

NASA also has taken over USAF’s 
support of the Project Rover nuclear 
rocket reactor program. 

NASA has given Congress these 


figures on payload capabilities of the 
various vehicles now in development, 
and a rough comparative timetable: 

• 300-mi. orbits— vehicles existing now, 
100-1 50 lb. payload; vehicles soon avail- 
able, 2,000 lb.; Atlas with staging, 
7,400 lb.; 1.5-million thrust cluster plus 
staging, 19,000-25,000 lb.; 6-million lb. 
thrust cluster, 1 50,000 lb. 

• 22,000-mi. orbits— now, nothing; soon, 
nothing; Atlas with staging, 1,300 lb.; 
1.5-million thrust cluster, 3,300 lb.; 6- 
million lb. thrust cluster, 150,000 lb. 

• Lunar landings— now, nothing; soon, 
300 lb. payload; Atlas with staging, 730 
lb.; 1.5-million lb. thrust cluster, 1,800 
lb.; 6-million lb. thrust cluster, 19,900 


lb.— which would include a manned 
vehicle with enough thrust to take off 
and return to earth. 

Mars missions can be accomplished 
either with chemical or nuclear rockets, 
NASA says, but the difference in utility 
is illustrated by the estimates for the 
payloads each could carry. First figure 
is the outbound load, second is the pay- 
load on the return to earth. 

• Chemical— 7,500 lb. outbound; 750 
lb. return. 

• Nuclear— 55,000 lb. outbound; 25,000 
lb. return. This would allow manned 
exploration. 

U. S. satellite and space probe launch- 
ings in 1958, all but one of them done 
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Geophvsical Year, were modest. Lvcn 
so they provided such scicntificnllv use- 
ful results as the discovery and valuable 
exploration of two intense high-energy 
radiation belts surrounding the earth 
and extending from about 250 mi. to 
3.400 mi. and from 8.000 to 12.000 mi. 
altitude: communications experiments; 
new understanding of the earth’s shape, 
and considerable experience in instru- 
mentation, production, launching and 
tracking techniques. 

Successful launchings (see table) 

• Three Explorer satellites of about 30 
lb. each, designed and launched by the 


Army Ballistic Missile Agency and fet 
Propulsion Laboratory and using Jupi- 
ter-C vehicles. These established the 
existence of and explored the radiation 
belts using instrumentation developed 
by Dr. James Van Allen and associates 
at the State University of Iowa. Three 
other Explorers, including one carrying 
an ejectablc. inflatable 12-ft. aluminum 
sphere, failed to go into orbit. The 
JPL team now has been transferred to 
NASA. 

• Pioneer I. This vehicle was intended 
to put an 84-lb. payload out to the 
vicinity of the moon. Actual distance 
reached was 71,300 mi. from earth, but 
some radiation data, producing the first 
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suspicion that a second band existed, 
resulted from its flight. USAF and 
Space Technology Laboratories. Inc., 
carried out the project, using a modi- 
fied Thor-Able vehicle. Two other 
similar vehicles failed to send their pay- 
loads into useful trajectories. At least 
two of these vehicles are programed 
for use this rear bv NASA. 

• Pioneer III. 'Ibis ABMA vehicle, 
designated Juno II and using a Jupiter 
booster and the same JPL upper stages 
as the Explorer launchers, also was 
intended to send its payload to the 
moon's vicinity. It, too, fell short, 
reaching 63,580 mi. altitude. But it 
collected radiation data from both belts 
on its upward and downward passes. 
NASA expects to make use of at least 
eight Juno 11s in 1959 and 1960. 

• Score satellite. This ARPA-USAF 
project put an Atlas into a short-life 
orbit carrying about 168 lb. of com- 
munications equipment with which a 
number of ground-to-satcllitc and satel- 
lite-to-ground transmissions were made. 

• Vanguard I. This tiny 3.25-lb. test 
sphere, carrying only solar batteries, a 
radio and the ability to sense gross tem- 
perature changes, and launched last 
Mar. 17 by a Martin- Vanguard test 
vehicle, was the only success in Van- 
guard’s year of failure. But its diminu- 
tive radio is still working and tracking 
of it has provided new information on 
the earth’s shape. Orbital information 
also has been used to locate small land 
masses precisely and recalibrate Mini- 
track stations. Navy’s Vanguard team at 
the Naval Research Laboratory was 
transferred to NASA. After a long lay- 
off, the Vanguard vehicle put a full- 
sized, 21-in. sphere containing infrared 
cloud cover scanners into orbit in mid- 
February of this year. 

Push from Sputnik 

All these satellite projects, with the 
exception of Vanguard, were ordered 
after the first Russian Sputnik was put 
into orbit on Oct. 4. 1957. While all 
were expensive and inefficient from the 
standpoint of booster-to-pay load ratio, 
they clearly demonstrated the value of 
space exploration. 

Aside from the ARPA-USAF Sentry 
reconnaissance satellite program, the 
NASA-USAF Dvna-Soar orbital bomber, 
and the NASA-USAF-Navy X-l 3 rocket 
research aircraft, which will explore 
manned flight on the outer fringes of 
the atmosphere and produce heating, 
stability, control, pilot reaction and re- 
entry information, the major NASA 
and ARPA space programs for the neat 
future include: 

• Project Mercury. This will be the 
first U.S. attempt to put a man into 
an orbit around the earth and recover 
him. Selection of pilots is well along. 
McDonnell Aircraft Corp. has been 
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awarded a SIS million contract to pro- 
tide a dozen or so capsules. Extensive 
tests will precede the first orbital flight, 
which will be boosted bv an Atlas D 
missile booster. NASA by the end of 
January already had awarded Air Re- 
seach and Development Command’s 
Ballistic Missile Division S7 million 
for Atlas D boosters and final amount 
of the contract still is under negotia- 
tion. A number of firings of solid rocket 
test vehicles equipped with capsules 
will precede the first orbital flight, with 
launchings from NASA’s Pilotless Air- 
craft Research Station at Wallops 
Island. Va. Also scheduled ahead of the 
first orbit are test firings of capsules 
containing animals and men over 
shorter ballistic trajectories from Cape 
Canaveral, Fla., using ABMA-Chrvslcr 
Redstone and Jupiter boosters. Even 
these shorter flights will have to be 
preceded by static tests with the man 
inside the capsule to study physiological 
and psychological effects of noise, vibra- 
tion. etc., and possibly also the safety 
escape mechanisms. Contracts awarded 
by the end of January totaled more 
than S17 million, excluding the capsule. 

• Earth satellites to be launched by Air 
Force for NASA. So far this program 
calls for spending S7.12 million, most 
of it for Thor-Able boosters. One shot, 
designated Thor-Able HI. is expected 
to be launched next month to send a 
satellite into an orbit with a 30.000 mi. 
apogee. 

• Earth satellites to be launched bv 
ABMA for NASA. These will use fund 
II boosters. Total of 5S.54 million has 
been contracted for the vehicles. 

• Army lunar probes for NASA. A 
little over S2 million already has been 
contracted for. This mav cover onlv 
the shot fired last December and one 
scheduled for late Febtuarv or carlv 
March. 

• USAF lunar probes for NASA. The 
$2 million contracted for may have 
covered only shots already fired. 

• USAF deep Sjiace probes for NASA. 
Ballistic Missile Division has received 
S8.99 million for this, indicating it calls 
for more than the Thor-Able and Atlas- 
Able shots at Venus, which will be 
fired about June 3 and June 4 if de- 
velopment proceeds fast enough. 

• Launching of 40 sounding rockets. 
These may include vehicles as large as 
the Jupiter. 

NASA early this year had 12 com- 
plete satellite systems on order, using 
Jupiters, Thor-Ables and Atlases as 
launchers. Some were scheduled for 
19 59 •firings. 

Satellites in this group or later groups 
plus space probes and sounding rockets 
will be used to study: 

• Stmctnre and composition of the at- 
mosphere, with emphasis on dailv, geo- 
graphic and seasonal variations and 


relationships between surface meteor- 
ology and the structure and dynamics 
of the upper atmosphere. 

• Electron density profiles of the iono- 
sphere at altitudes above the F-2 region 
(about ISO mi.). Latitude and time 
variations of electron density and other 
phenomena will be obtained by using 
a polar-orbiting satellite beacon. 

• Types, distribution and interaction 
with earth’s atmosphere of high energy 
particles. 

• Electric and magnetic fields, includ- 
ing satellite investigations of the ring 
currents above the ionosphere and their 
relations to magnetic storms. 

• Study of gravitational fields, using a 
carefully instrumented satellite 
launched into a very high orbit to ob- 
tain precise geodetic data over a long 
period of time. A highly accurate clock 
will be launched in another satellite 
to test the general theory of relativity. 

• Study of astronomy, including scan- 
ning satellites and rockets to observe 
the previously unexplored infrared and 
high-energy gamma ray spectral regions, 
and rocket study survey of the nebulo- 
sities in the far ultraviolet region, a 
phenomenon discovered during the 
ICY. These studies will be followed by 
a satellite observatory program. NASA 
plans to use a scanning satellite at an 
early date to map the emission of the 
high atmosphere which derives from 
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charged particle interactions and photo- 
.hcmical reactions. 

ARPA’s major space programs in- 

• Discoverer. A series of launchings, 
chiefly from the Pacific Missile Range, 
to develop new systems and techniques 
for producing and operating military 
space vehicles. Later launchings will 
carry biomedical experiments leading 
toward Project Mercury. This program 
consists largelv of work split off from 
the original USAF-Lockhccd WS-117L 
Pied Piper reconnaissance program. 

• Navigation satellites. Several satellite 
tests are planned for the first six months 
of 959. Program moved into the active 
stage last September. First satellite will 
be a 1 50-lb. battery-powered package, 
expected to stay aloft about three 
months. Purpose is to institute a pre- 
cise all-weather system for determining 
positions at sea or in the air at any 
point on the globe. 

• Communications satellites. Several 
experimental versions are to be launched 
this spring and summer. In 1960 or 
1961. "fixed’’ satellites are to be estab- 
lished 22,000 mi. out to relay radio, 
television and teletype messages. 

• Meteorological satellite. First launch- 
ing is planned for fall or early winter, 
after the project transfers to NASA on 
Julv 1. Four satellites are scheduled for 
delivery in 1959. 
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Soviets Capitalize on Space Leadership 


Washington— Soviet Russia is expected to retain her commanding lead 
in space technology for many years— probably for longer even than the four 
to five years estimated by U. S. experts in recent hearings before Congress. 

A major reason for this is Soviet Russia's greater need for and appreciation 
of space flight achievements as weapons of propaganda and prestige, an 
appreciation still not fully shared by the U.S. 


It is in the space field that Russia 
first surpassed all Western nations, 
clearly and spectacularly, in the eves 
of the rest of the world, and she is 
not likely to relinquish her lead so 
long as Soviet science and the Soviet 
economy can keep her ahead. 

The newest Seven-Year Plan for the 
advancement of the Soviet economy 
lays great stress on the importance of 
science as a tool for improving the 
lot of the average Russian, strengthen- 
ing communism within the Soviet 
Union and achieving technological su- 
periority over other nations. 

The Soviet newspaper Pravda, re- 
porting on the scientific aspects of the 
Seven-Year Plan, said it calls upon 
“all persons who are active in Soviet 
science and technology to perform new 
acts of heroism.” 

Soviet science approached the recent 
21st Congress of the Communist party 
“with great victories which had re- 
sounded throughout the entire world,” 
according to Pravda. And the “ma- 
jestic program of expanded building 
of communism in our country . . . 
inspires the Soviet scientists to con- 
quests of new summits and of pre- 
eminence in world science." 

The scientific part of the plan calls 
for "special attention ... to the 
strengthening and the establishment of 
institutes which work in the fields of 
new technical equipment, radio and 


electronics, automation and astronau- 

This includes accelerated organiza- 
tion of "scientists’ cities, in Novosibirsk 
(basically with physical-engineering 
specialization); in Irkutsk (with chemi- 
cal-engineering and geological speciali- 
zation); in Puschino (a complex of 
physical-chemical biology), as well as 
(providing) for a rapid development of 
scientific institutions in the Academics 
of Sciences of the Union republics," 
Pravda said. 

Sciences Stressed 

The long-range plan for science 
places particular emphasis on these 
areas applicable to space technology: 

• “Solution of the problem of con- 
trolling thermonuclear reactions” and 
better understanding of all phases of 
atomic physics. Preceding this effort 
must be more effective and economic 
utilization of solid, liquid and gaseous 
fuel, hydropower and atomic energy. 

• “Development of new means of astro- 
nomical research both with the help 
of new powerful optical and radio- 
technical instruments and with the 
help of space rockets and artificial 
satellites which permit carrying the 
instruments beyond the earth's atmos- 

• Solid-state physics, on which depends 
the development of "aviation, ship- 
building, machine building, metallurgy, 


power engineering, radio technology 
and others. . . . There is no necessity 
to dwell on the importance and the 
present role of super-hard and heat 
resistant alloys, that is, materials which 
are suitable for atomic industry and 
rocket and aviation engineering.” 

• Computer techniques, design and pro- 
duction, including those to be used 
for control of production processes, 
statistical and accounting operations, 
planning and designing estimates, and 
language translation. 

• Automation of production processes. 
In this field "it becomes of utmost 
importance to learn the natural se- 
quences of production process and its 
mathematical expression,” and automa- 
tion will require “considerable revision 
and improvement of technology, and 
in many instances, designing and build- 
ing new equipment, new systems and 
new technical means.” 

• "Creation of artificial materials pos- 
sessing desired properties.” 

• "Widening of research in the realm 
of rare elements" for application to 
atomic power engineering, metallurgy, 
aircraft, machine building, chemical, 
radio and electronic and optical in- 
dustries. 

While these goals could be inter- 
preted to indicate areas of weakness 
rather than strength, they demonstrate 
the degree and determination with 
which Russia is using science to ad- 
vance the nation in all fields. 

Although Russia's lead in the space 
field generally is credited primarily to 
its earlier start, at least one Congres- 
sional witness has laid most of the 
credit to better organization, and still 
others to Russia’s recognition of the 
urgency and importance of space ex- 
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ploration for peaceful, military and 
propaganda purposes. 

The future position of the U.S. vis- 
a-vis the Soviet Union in space achieve- 
ments probably rests largely on such a 
sense of urgency. George S. Trimble, 
Jr., chief of The Martin Co.’s space 
division, has told Congress: "The hero 
of this age will not be the space traveler, 
but rather the man or men who success- 
fully figure out how to motivate 170 
million American people actively to do 
battle with a part of their environment 
that they just began to hear about, that 
they really did not know was important 

Russia, not being a democracy, docs 
not have a parallel problem. The Soviet 
government began demonstrating its 
understanding of the importance of 
space flight in 1954 and 1955 by inte- 
grating many phases of its military and 
space programs, supporting the space 
aspects fully, and using space explora- 
tion as a major instrument of national 


table p. 102) since Oct. 4. 1957-tluee 
heavily-instrumented satellites, includ- 
ing one that carried a dog for physio- 
logical experiments, and an instrument- 
ed rocket pass at the moon— plus discus- 
sion by her scientists of future plans, in- 
dicate that the Soviet program for space 
exploration is little different than that 
of the U. S., except in time scale. 

In addition to the announced 
achievements. Russia is believed to have 
fired at least 12 other space probes of 
considerable size. These may have been 
attempts to reach the moon that failed, 
or planned, step-by-step excursions 
farther and farther into cishmar space. 

Emphasis put on development of mis- 
sile boosters since World War II and 
apparent progress in development of nu- 
clear reactors for rocket use promise to 
help her maintain her lead for some 
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U. S. experts expect this to occur this 
year. Although Soviet scientists have 
said from time to time that more orbital 
flights of animals must precede manned 
orbiting, their rockets already have dem- 
onstrated the payload capability to put 
man into orbit. Some U. S. observers 
believe the Soviets already have fired 
manned rockets along less-than-orbital 
trajectories. 

On the anniversary of Sputnik I. 
Prof. V. Dobronravov claimed in Sovct- 
skava Aviatsiya that Russian scientists 
had almost solved the problem of re- 
turning an artificial satellite to earth. 
He said that the widely publicized 
flight of two dogs to an altitude of 279 
mi. in a single-stage rocket with a 
3,726.45-lb. payload last August was a 
preliminary test of a solution to satel- 
lite stabilization problems. Dobronra- 
vov said the rocket was devoid of trans- 
versal or longitudinal rotation. 

Next Goals 

He gave the two most immediate 
goals of the satellite program as launch- 
ing of guided and returnable satellites, 
including manned vehicles, and launch- 
ing of Sputniks near the moon. 

• Launching of instrumented rockets 
to Venus and Mars. Most favorable 
time for a Venus shot occurs this June 
and the Soviets almost certainly will 
attempt to take advantage of it. U. S. 
plans call for two Venus shots, using 
Thor and Atlas boosters. 

• Launching of ‘‘eternal” Sputniks into 
orbits that will give them almost un- 
limited life, and launching of Sputniks 
with very high apogees. 

• Landing of Sputniks on the moon and 
launching of others that will circum- 
navigate the moon and return to earth. 
Prof. Vitaliy Bonshtayn, scientific ad- 
viser to the Moscow Planetarium, said 
a month or so before the Soviet moon 
rocket Mechta was launched that its 
firing was imminent, and said returnable 
satellites and manned vehicles would 
follow "in the near future." 

In addition to these. President A. N. 
Nesmevanov of the USSR Academy of 
Sciences said on the anniversary of 
Sputnik I that lunar and planetary shots 
would be followed by creation ' of an 
interplanetary satellite station on which 
a considerable number of men could 
remain for some time. 

One unknown factor in the Commu- 
nist space effort is the role to be played 
by Communist China, where a number 
of tracking stations, astronomical ob- 
servatories and scientific institutes have 
been established along the Russian 
design. 

The president of China’s academy of 
sciences was quoted almost a year ago 
as saying that "Chinese scientists are 
determined to get China's artificial 
satellite into the sky at an early date. 
In order for this to materialize, we have 


to expend very great efforts. However, 
there will be a day when the artificial 
earth satellite of China will go into the 
sky. The earlier that day comes, the 
better.” 

The importance of China as a base 
for tracking and observing and its more 
favorable geographic location for 
launchings to the moon and planets 
would indicate that Russia might well 
assist the Chinese in building a rocket 
technology. 

One major achievement that the 
Soviet Union can be counted on to at- 
tempt within a few years is a network 
of three or four communication satel- 
lites established in orbits 22,000 mi. 
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out from earth, at which point each 
would appear to remain stationary rela- 
tive to a point on earth. 

The Soviets have for several years dis- 
cussed the use of such satellites to pro- 
vide radio or television coverage of the 
entire earth. Present U. S. plans call 
for the establishment of such a network 
in 1960 or 1961— and if this timetable 
can be met by the U. S., there is no 
reason why Russia could not do the 
same thing earlier. 

First U. S. stations may simply be 
“passive'-serving only to reflect signals 
—but cither these or later versions would 
earn' receiving, amplifying and re- 
transmitting equipment. 


29W ■>«, iilfT! 

HAYDU RESCUE HOIST 


HAYDU 


Industries 


AVIATION WEEK, March 9, 1959 


113 



114 


Circle Number 120 < 


■ Service Cord 



Convair Atlas ICBMs on production line at Convair Astronautics, San Diego, Calif. 

Missiles 


AVIATION WEEK, 


rch 9, 1959 


115 






HITCO High Temperature Insulation Materials are helping U.S. to take a 
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MARTIN TITAN ICBM 


Missile Gap Flares as Crucial Issue 


By Richard Sweeney 

Los Angeles— The “missile age,” that hypothetical point in time when 
U. S. retaliatory and defensive capability would depend to a significant extent 
on unmanned, rocket propelled weapons with electronic brains, came closer 
in 1958. But it did not arrive. 

According to which political side one listened to, U.S. missile strength 
vis-a-vis Russian achievements was either basis for serene confidence or deep 
concern. Most especially the arguments raged over Soviet current and near- 
future capability in intercontinental ballistic missiles. 


However, through the smoke of 
Washington battles and Cape Canaveral 
launchings, certain solid, substantial 
U. S. achievements could be clearly 
discerned. Items: 

• Thor intermediate range ballistic 
missile was on threshold of true opera- 
tional capability. It had been fired 
by using Strategic Air Command per- 
sonnel using operational ground sup- 
port equipment. It was being deployed 
to England where Royal Air Force 
No. 77 Squadron, first operational 
Thor-equipped unit, was working to- 
ward combat ready status. 

• Atlas ICBM was fired full range, 
although its flight weight was not re- 
vealed nor did any hardware, such as 
a nose cone, impact into the ocean 
following the flight. Additionally, 
bases for Atlas operational units were 
coming along. Production rate on the 
missile itself was low, and did not 
appear headed for any increase. Hard- 


ware on the production line has now 
reached the 7,500 mi. operational D 
model configuration (AW Feb. 23, 
p. 23), but differences between the line 
items and combat versions were small- 
most essential parts of the weapon had 
been cranked into various ones of the 
total of 20 Atlases fired. 

Missiles' Place 

That the U. S. was not completely 
dazzled by rocket exhausts and shiny 
electronic circuitry was established 
when the Defense Department re- 
emphasized its belief that manned air- 
craft, ballistic missiles and airplanes 
carrying ballistic missiles to air launch 
points, together with manned inter- 
ceptors using better guided missile 
weapons, were all parts of a properly 
balanced retaliatory and defense capa- 
bility. 

Work was under way on Dyna-Soar, 
the orbiting hypersonic gliding bomber/ 


reconnaissance vehicle which weds man 
to missile in a weapon system. Dyna- 
Soar vehicle would be rocketed into 
orbit, staying there until recalled to 
base or sent back into the atmosphere 
for a hypersonic gliding attack against 
some enemy target before return. In 
Dyna-Soar, a human pilot is predomi- 
nant; while automaticity may help 
him pilot and navigate his vehicle, he 
still has the power to act according 
to his unique ability to anticipate and 
discriminate. 

Spending Shift 

Missile spending appeared to have 
changed its course. New patterns ap- 
peared in funding descriptions which 
required expert analysis to get a true 
perspective of how many dollars were 
going to exactly what projects. 

Apparent levels of financial support 
for various missile projects were indi- 
cated in budgets for Fiscal Years 1959 
and 1960, but actual expenditures 
showed a different picture. Additionally, 
use of terminology such as “research, 
development, evaluation and test,” 
without associating it to specific proj- 
ects, left more murk in the waters. 

One financial area which sparked 
caustic remarks in congressional de- 
bate was the appropriation of $1.3 
billion for spending in Fiscal 1959. 
earmarked by Congress for specific mis- 
sile projects, the majority of which was 


AVIATION WEEK, Morch 9, 1959 


117 




not spent by the Administration. 

In this case, Congress specified $609 
million for the Polaris project, of which 
about $308.7 million was used for sub- 
marines to carry the missile and one ten- 
der, including $71 million for research. 
Remainder of money was not touched. 
Out of $48 million allotted for the 
Hound Dog, missile to be carried by the 
B-52G, none was spent. Nor was any 
money spent out of an additional $90 
million directed for USAF's solid pro- 
pellant second generation ICBM 
Minuteman. 

However, the Administration said it 
got funds from other sources to speed 
up projects Congress specified. 

There were missile cancellations too, 
hitting mostly USAF and Navy. Among 
the projects scrubbed were Navy’s 
Chance-Vought Regulus II, air-breath- 
ing, supersonic missile capable of de- 
livering a nuclear warhead 1,000 mi. 
or more. This left Navy with a sub- 
marine equipped for firing Regulus II, 
but no production stream of missiles. 
Regulus I, of which Navy has a modest 
stockpile, is out of production. 

Another air-breathing missile which 
got the axe was Fairchild’s Goose, a 
ground-launched diversionary vehicle, 
for which Fairchild had developed the 
J83 lightweight, high-thrust small turbo- 
jet. As the missile went down, so did 
the engine development. 

There were no new funds in the 
Fiscal 1960 budget for more Northrop 
Snark air-breathing, long-range, high 
subsonic missiles, but orders placed 
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with Fiscal 1959 funds indicated these 
would continue to flow into inventory 
for a while. The Snark is operational 
with SAC, has 5,000 mi. range. 

Bell Rascal, a rocket-powered, nuclear 
tipped missile carried by B-47 bombers, 
also was eliminated, perhaps with an 
eye to modification of the airplane to 
carry the Hound Dog. 

Army missiles cancelled included 
Dart, an antitank weapon, and Plato, 
a development project aimed at pro- 
ducing a mobile ICBM defense missile 
weapon system based on Nike Zeus. 

Redstone missile, which had been 
fired from Cape Canaveral by Army 
soldiers, was to be given to Nato 
troops. Corporal, a liquid fuel bal- 
listic missile, was deployed with the 
U. S. Army in Europe, but was to be 
succeeded by the solid fuel Sergeant. 
The solid fuel Pershing was coming 
along to replace Redstone. 

A good clue to over-all missile status 
is contained in the budget when prop- 
erly interpreted: the relationship be- 
tween new obligational authority and 
expenditures, the ratio of constant level 
money to rising costs of research, de- 
velopment and hardware, and the desig- 
nation of funds for procurement or 
development, test and evaluation. 

Administration succeeded in obtain- 
ing concurrence of the Joint Chiefs of 
Staff to the proposed Department of 
Defense budget as far as first public 
statements were concerned. However, 
as individual sendee chiefs were sum- 
moned to testify, they admitted indi- 


vidually that certain reductions from 
their requests caused them grave con- 

Here was how money requests went: 

• USAF asked for $2,601 billion in new 
obligational authority for missiles. It 
said it intended to spend $2,768 bil- 
lion for missiles, with the difference 
made up from unexpended but already 
appropriated money as mentioned 
earlier. There also was a request for 
$1,150 billion in new obligational au- 
thority for research, development, test 
and evaluation. Air Force expected to 
spend $1,011 billion for these purposes. 

• Navy requested $645 million in new 
missile obligational authority; expendi- 
tures were estimated at $593 million. 
Research development, test and evalu- 
ation new obligational authority was 
requested at $971 million. Spending 
was to be $922 million. 

• Army asked for new obligational au- 
thority for missiles of $302 million, 
said it would spend $463 million. Re- 
search, development, test and evalua- 
tion new obligational authority of 
$1,047 billion was asked, with expendi- 
tures set at $909 million. 

USAF program in Fiscal 1960 for 
missiles was to include continued sup- 
port of the Convair Atlas program, plus 
a 50% increase in Martin Titan and a 
40% increase in Minuteman efforts. 
Since these funds include construction 
money, they do not represent purely 
development effort. 

Later questioning of witnesses elicited 
these comments by Defense officials: 



using operational ground support equipment Roll-back shelter for missile is at left in initial photos. 


• Chief of Naval Operations Adm. 
Arleigh Burke said he had asked a Navy 
budget of $14 billion, which was cut 
$2.5 billion. As a result, Burke said, 
most Navy programs including Polaris, 
had to be downgraded. Burke also said 
he u r as concerned over the limited funds 
provided for procurement of planes, 
missiles and ships. 

• Air Force Chief of Staff Gen. Thomas 
D. White said he had asked a $20.6 
billion budget but was allowed $18.6 
billion. His chief concern was coming 
obsolescence of three-fourths of the 
Strategic Air Command, and with pro- 
curement of more modern weapon 
systems. 

• Army Chief of Staff Gen. Maxwell 
D. Taylor said the Army estimate of 
$13.5 billion needed in 1960 to main- 
tain required strength was cut to $9.9 
billion, resulting in a cutback of all 
surface-to-air missile programs. 

The first wing of strategic missiles is 
to be activated, which in this case un- 
doubtedly means Snark. Atlas is too far 
away for a full operational wing unless 
greater than expected funding were 
poured into production, base construc- 
tion and training effort. 

There is little new money specified 
for procurement of the Douglas Thor 
and Chrysler Jupiter. However, it ap- 
pears certain that these missiles will 
continue in production since the official 
quantity announced could not very well 
remain static. 

Announced numerical levels are 80 
Thors, 45 Jupiters. However, with four 


squadrons of Thors in England at 15 
missiles per squadron, and a fifth Thor 
unit at Elmendorf AFB, Alaska, this 
number would make no allowance for 
deterioration, replacement, and most 
important, training firings. Likewise, if 
the three Jupiter squadrons received 
their full complements, that would 
amount to 45 missiles, exactly the speci- 
fied total. 

These are present totals contracted 
for; more of both will be built for use 
by The National Aeronautics and Space 
Agency and Advanced Research Projects 
Agency for space probes and other re- 
search work. 

Production of Hound Dog is to be 
accelerated. 

Mace Procurement 

Procurement of the Martin Mace, an 
advanced version of Matador, and an 
improved version of the Boeing Bomarc 
are scheduled. 

Development of an "advanced air- 
to-air missile for air defense” is to con- 
tinue, which is the Hughes GAR-9, 
guided nuclear armed missile for use 
with the North American F-108 Mach 
3 interceptor. 

USAF's missile funds break down 
this way: procurement and production 
(all types), $1,092 billion; ground sup- 
port equipment (all kinds), $535.1 mil- 
lion, and development, test and evalu- 
ation, $777.5 million. 

For the Navy, the program will in- 
clude mostly support of existing proj- 
ects. One new one is making its ap- 


pearance, the Bendix-Grumman Eagle, 
a long-range air-to-air missile. Navy 
won approval for this project despite 
Defense Department effort to get it 
to adopt the GAR-9. 

Navy will continue procurement of 
Convair Terrier and Tartar missiles, 
the Bendix Talos and Philco Side- 
winder. The Raytheon Sparrow III, 
with its greater explosive charge, its 
improved radar guidance system and 
range, is due to become operational this 
year, and so is the Martin Bullpup 
air-to-ground missile. 

Also due for continued development 
is the Temco Corvus missile, an air-to- 
ground weapon which is designed to 
lock onto enemy radar and ride down 
the beam to destroy the transmitter. 

For the Marines, procurement will 
continue of the Raytheon Hawk, 
ground-air missile for field deployment 
and use against low-flying aircraft. 

Continued development for Polaris 
is slated, with part of the money Con- 
gress appropriated and earmarked for 
the program (as noted earlier) being 
carried over into this fiscal year’s funds. 

Navy also plans accelerated construc- 
tion on the Pacific Missile Range. 

For the Army, plans are to have 70 
Western Electric Nike Ajax and Nike 
Hercules battalions operational by the 
end of Fiscal 1960. 

Also slated are 73 guided missile 
battalions using such missiles as Cor- 
poral and Sergeant, plus three heavy 
field artillery missile groups. 

Martin Pershing will continue in de- 
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Access doors on engine assemblies, pylon skirts, and 
hundreds of other structural parts on the Douglas DC-8 
are fabricated from high strength, light weight, corrosion 
resistant titanium. 

Mallory- Sharon service engineers have worked closely 
with Ryan Aeronautical Company engineers — a major 
supplier of parts and components for the DC-8. New high 
strength titanium alloys, improved methods of machining 
and forming, have been developed and employed. The result 
has been increasingly wide application of titanium's 
weight-saving advantages— up to 57% over stainless steel 

May we help you gain more benefit from titanium's 
unusual capabilities? Our experienced Service Engineering 
group is ready to assist you. Or write for new bulletin on 
Recommendations for Machining Titanium. 


MALLORY ^ SHARON 
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velopment and may enter the procure- 
ment category, since there is no new 
Redstone money. 

Also to be continued is development 
of the Nike Zeus anti-missile system. 

Here is the present status of major 
U.S. ballistic missile programs: 

Atlas has been fired 20 times. This 
includes firings as Project Score, in 
which an Atlas hull went into orbit 
with a communications payload. 

It has gone full range once, with all 
three rocket chambers operating-the 
two 165,000 lb. thrust booster chambers 
and the 65,000 lb. sustainer chamber. 
Early firings were of missiles with two 
booster chambers alone. Engines are by 
Rocketdyne Division of North Ameri- 
can Aviation, Inc. 

Of the 17 military firings, eight were 
considered 100% successful for the in- 
tended mission, eight were 50% suc- 
cessful for intended mission, one was 
rated at 10% successful. Adding the 
one missile for Score, there still are two 
missiles to be accounted for in the firing 
number. 

It may be that these were unsuccess- 
ful space shots. 

Atlas Sites 

Atlas firings have been conducted at 
Cape Canaveral so far, but training 
firings at Vandenberg AFB, Calif, will 
start this year. At Vandenberg, opera- 
tional type sites are being constructed 
rather than the research and develop- 
ment type installations at the Cape. 

Much of Atlas activity now is in 
hands of SAC-Mike, the using agency, 
although Maj. Gen. Bernard A. 
Schriever’s Ballistic Missile Division 
of the Air Research and Development 
Command continues as controlling 
agency. SAC-Mike will come into its 
own when first Atlas units become op- 
erational. This may happen late in 
calendar 1959 or early 1960. It also de- 
pends on the interpretation of the term 
operational. Currently SAC crews are 
in training, and have been present at 
launchings, static firings and other Atlas 
activities such as engine tests at Rocket- 

Due for Atlas also is a firm commit- 
ment for its use as the booster for the 
Sentry reconnaissance satellite. The mis- 
sile booster also will be used in the 
NASA and ARPA man-in-space pro- 
grams and other projects. 

In addition there have been proposals 
by Convair to use the missile booster 
for basic equipment in a space station. 
Project Score indicated that the Atlas 
hull can achieve orbit, although the one 
obtained left much to be desired for 
true space work. If payloads are juggled 
and thrust of engines increased by a 
stretch in engine performance (booster 
chamber maximum growth potential is 
probably to thrust of 190,000 lb.), the 
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MEMO TO AIRCRAFT AND MISSILE DESIGNERS: 

Call on Tactair for de pendable 
hydraulic and pneumatic components 

Docs your job include the design or procurement of hydraulic and 
pneumatic components for aircraft or missile control systems? 

If so, it will pay you to investigate the advantages of working with 
Tactair. Solving the unusual problem, meeting ultra-critical performance 
specifications, providing precision, high-pressure, high-performance 
valves of the utmost dependability is our job. To do this requires a rare 
combination of creative engineering and specialized manufacturing skills. 

To these must be added precision equipment and long experience with 
weapons system components. Tactair has all these essentials. 

A wide variety of Tactair valves and components are performing 
essential functions in today’s aircraft and missiles. Typical components 
produced by Tactair include: solenoid selectors, brake controls, master 
brake cylinders, sequence valves, manual selectors, controllable checks, 
restrictors and check valves. Tactair has also developed a servo amplifier 
for the first completely pneumatic autopilot for business aircraft 
and is the sole producer of a commercial pitot-static tester— a portable 
laboratory of indicating instruments that makes possible the flightlinc 
testing of pitot and static systems in aircraft. 

We welcome the opportunity of assisting you with your next precision 
valve problem. Every job we do is done on a personalized basis; it has 
been that way for 18 years. Tactair Valve Division, Aircraft Products 
Company, Bridgeport, Pa., BRoadway 5-1000. 


CONTROL, SELECT, BRAKE, RESTRICT, CHECK . . .with 
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missile hull can be thrown into a larger 

There have been 32 Thor firings. Of 
these, seven were for special projects 
such as the three Air Force Pioneer 
space probes, three Thor-Able re-entry 
test vehicles, and one other, a Thor 
Bravo test vehicle. 

Thor in Space 

Also. Thor is used in the first Dis- 
coverer shot which, while listed as a 
strictly scientific NASA project, will 
feed back data to contribute to the 
Sentry program. So while technically 
it is a scientific space effort, it cannot 
help but contribute the major part of 
its information to military missilry and 
space systems. 

Of the remaining 25 Thor shots, the 
last three were from operational rigs. 
One was strictly a ‘‘blue suit" (SAC) 
shot. This was the initial ballistic mis- 
sile shot from Vandenbcrg AFB and 
served as the inaugural launching for 
the Pacific Missile Range. 

At Cape Canaveral, two shots were 
conducted from operational equipment, 
i.e., using the launcher dry, the trans- 
porter-erector, launch control trailers 
and the rest. One of the shots at the 
Air Force Missile Test Center at Cape 
Canaveral was made the same day as 
the Vandenberg launching. 

Thor training has been in progress 


for some time, including that for Royal 
Air Force personnel in Project Emily, 
the initial Thor overseas deployment. 
Although RAF missileers have not yet 
launched a Thor as a team, they have 
participated in and been present at 
other launchings, have traveled the 
complete Thor circuit including school- 
ing at Tuscon, watched static firings at 
the Douglas Sacramento test facility, 
toured the production line at Santa 
Monica and watched engine firings at 
the Rocketdyne Propulsion Field Labo- 
ratory near Los Angeles, and at the 
major Thor engine production facility 
at Neosho, Mo. 

Jupiter IRBM program has seen one 
operational configuration of the missile 
fired, this done early this year. All told 
there have been 14 Jupiters fired. (This 
does not include the so-called "Jupiter 
C” test vehicle.) 

Jupiter Mobility 

A mobility greater than that of Thor 
is claimed for the Jupiter system. Thor 
is described as “strategically mobile,” 
i.e. all parts of the system can be air 
transported, but when deployed for fir- 
ing emplacement the Thor unit is fairly 
well fixed. Easier produdbility was 
claimed for Thor, however. 

Jupiter elements, on the other hand, 
can be moved to fit a tactical situation 
or even a political one, its advocates say. 
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UAP offers complete responsibility for 
system simulators in “hard-hat” areas 


Many of today's missiles carry vital operational 
components made by United Aircraft Products, Inc. 
Research, development and manufacture of these 
components, backed by over 30 years of supplying 
parts and systems to all major aircraft manufacturers, 
have furnished UAP with broad experience. This in- 
cludes electronics, electronic cooling, mechanical and 
electro-mechanical devices, hydraulics, pneumatics, 
fuel systems, cryogenics and other specialized func- 
tions. UAP can meet strictest government require- 
ments ... has skilled engineers and modern production 
facilities to carry through on assigned projects. 

These many qualifications indicate you can depend 
on UAP for development of reliable ground support 


equipment used in missile launching installations, 
“hard-hat” training and checkout areas, and back-up 
maintenance stations. When you are ready to assign 
full responsibility for all or part of a GSE program, a 
UAP representative is the best man to sit at the other 
side of your desk 1 Call him at the UAP Contractual 
Engineering Office nearest you: Burbank, California, 
VI 9-5856; New York, New York, MU 7-1283; Day- 
ton, Ohio, BA 4-3841 ; Montreal, Canada, ME 1-4396. 


UNITED AIRCRAFT PRODUCTS, INC. 

1116 BOLANDER AVENUE, DAYTON, OHIO 
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However, ground support equipment 
for one Jupiter launch emplacement is 
contained in 20 trailer vehicles, a larger 
number than Thor. Also, Jupiter fuels 
and receives its oxidizer from trucks, 
while Thor receives propellants from 
tanks which arc off their strategic mo- 
bility wheels. 

The Army-developed IRBM is 
launched from a slightly different type 
pad than that of 1 nor, mostly due to 
inherent differences in design of the 
missiles themselves. 

The three operational Jupiter squad- 
rons arc the 864th, 865th and S66th. 
Of these, the 864th last December 
finished a training program which 
spanned one year, and is now engaged 
in a "phased deployment” to Europe. 
Second squadron, the 865th, has en- 
tered training, and with improvements 
in training techniques and progress on 
the learning curie, should be out next 
fall. Third squadron will start to assem- 
ble for training this summer. 

Each Jupiter squadron has about 500 
men, is basically similar to the Thor 
organization in that a launch area, a 
munitions area (warheads) and a 
receipt, inspection and maintenance 

Jupiter squadrons have the same 


number of missiles as a Thor unit- 
1 5. Each launch emplacement handles 
more than one missile. 

There have been Jupiters used in 
space projects also. Army’s Juno vehicle 
was the third moon shot tried bv the 
U. S. Where USAF's Pioneers ' were 
aimed at orbiting the moon, the Army 
tried for an impact with Juno. A mal- 
function also ended the Army lunar 
shot short of the target. More Jupiters 
arc to be used in space programs. 

Titan Firing 

Titan ICBM has had two successful 
launches after several delays. The first 
was a 200 mi. flight which was primarily 
a test of first stage propulsion, composed 
of two booster thrust chambers by Aero- 
jet-General with a nominal thrust of 
150,000 lb. each. Second stage on this 
flight was a dummy, and water ballast 
was used. Second stage operational en- 
gine is an Aerojet product, with nominal 
thrust of 60,000 lb. 

In addition, the Army Corps of En- 
gineers, USAF’s construction agent for 
such facilities, has asked for competi- 
tive bids for construction of the first 
Titan operational site at Lowry AFB, 
Denver. 

This will be a hardened underground 


facility, with an elevator to lift the 
missile to the surface for firing. The 
facility will house one squadron of 
Titans, will have nine separate under- 
ground emplacements or silos, and is 
scheduled for completion 730 days after 
contract award. USAF has released S45 
million already to get construction 

Also, the Corps of Engineers has 
asked for bids on construction of three 
silos at Vandcnbcrg AFB. The mission 
at Vandenberg is primarily training, but 
operational capability will be built into 
the facility. 

Lowry facility will consist of nine 
silos 163 ft. deep and 40 ft. in diameter, 
with elevators to lift the weapons for 
launch; three storage silos 73 ft. deep, 
27 ft. in diameter; three control centers, 
spherical in shape, with a 51-ft. radius 
and inside height of 35 ft. 9 in. at the 
center; three spherical powerhouses 
with a 62 ft. radius, center inside height 
of 46 ft.; nine equipment silos 62 ft. 
deep and 40 ft. in diameter; nine pro- 
pellant terminals 47 ft. deep, 37.5 ft. in 
diameter, and six antenna terminals 68 
ft. deep, 27 ft. in diameter. 

Intent is that maintenance and check- 
out of most Titan systems can be done 
in silos or equipment terminals which 
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ANNIN.. . most widely used 
remote shut-off valves for 
control of liquid propellants 

Annin’s ten years of experience in the design and development 
of valves for rocket and missile ground installations has resulted 
in a new valve concept which has been proven-in-service for 
remote, manual and throttling applications. Annin valves are 
now available for pressures to 50,000 psi and temperatures 
from — 400°F to 1600°F. Write for catalog 1500-D containing data 
on Annin valve bodies, operators and special design features. 


ANNIN , 

( yMtnol VALVES 


THE ANNIN COMPANY 

DIVISION OF THE ANNIN CORPORATION 
lontebello, California 
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are 30 to 40 ft. away and interconnected 
by tunnels. Each of the nine firing 
silos has its separate equipment and 
propellant terminals so it can function 
independently during missile prepara- 
tion. Silos are separated by several 
hundred feet of earth. 

Firing silos are in groups of three 
each. A separate control center and 
ground guidance system are provided 
for each group of three. 

Last crew action in a silo before 
launch is to prepare the missile for 
fueling, which is done automatically. 
Missile is fueled before elevation to 
firing position. 

Command guidance enables control 
of Titan until thrust termination. Later 
versions may include an all inertial 
guidance, and with ground control 
eliminated, enable all nine missiles to 
be salvoed. 

Vandenberg Layout 

Vandenberg complex will be similar 
to the Lowry facility except that it will 
be based on a group of three missile 
silos rather than nine. There will he 
other exceptions due to the training 
mission, but operational capability will 
be retained. 

Speed-up in Titan testing is expected 
by Ballistic Missile Division due to 
several factors. One is that Titan is air- 
lifted to Cape Canaveral after almost 



complete checkout and exercise of the 
vehicle at Martin's Denver plant. At 
the Missile Test Center, the missile 
needs minimum work in readying for 
launch, according to BMD. Also, 
should a missile encounter trouble 
which requires a return to the factory, 
a few hours flying time either returns 
the malfunctioning weapon or replaces 
it with another. 

In addition, there naturally will be a 
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better learning curve for Titan due to 
experience backlog gained from the 
Convair Atlas program in several areas. 

Navy’s Polaris fleet ballistic missile, 
designed for launching from under- 
water. is well into its test firing pro- 
gram. which will be accelerated this 
vear. Meanwhile, work is advancing on 
the first atomic-powered submarine to 
carry Polaris. This boat, the George 
Washington, is expected to be com- 
missioned in 1960. 

Polaris Series 

A firing conducted at Cape Canaveral 
last September started the program, test- 
ing of AX vehicles, and will be followed 
bv the AX-1. AX is an almost exact 
approximation of the Polaris external 
configuration. The program will con- 
tinue most of this year. The AX uses 
an Aerojet-General powcrplant, where 
earlier vehicles had used Thiokol rock- 
ets: these were to check out components, 
systems and such things as thrust ter- 
mination and method of flight control. 

Also, AX uses an electrical program- 
mer to tip the vehicle for flight over 
Atlantic rather than an operational 
guidance system. 

Twenty-one successive, successful fir- 
ings. covering a period of about 1 1 years, 
preceded the first AX shot in Septem- 
ber. 

Other activities in the test program 



Leading missile manufacturers use 

KOHLER 


PRECISION 

CONTROLS 

The complete Kohler line In- 
cludes valves and fittings for 
aircraft, automotive and in- 
dustrial uses — manufactured 
with superior facilities by an 
experienced organization un- 
der unified supervision. Our 
engineers develop controls to 
specifications for volume pro- 
duction. Write for information. 
Kohler Co. 

Established 1873 
Kohler, Wis. 
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in 

missile 

propulsion 

systems 

and components, 

ask WESTERN GEAR 


Western Gear Corporation's 
research program is carrying 
its Precision Products Division 
higher and higher into 
the field of missile propulsion. 
Western Gear laboratories are 
constantly probing into 
unexplored fields, evaluating 
and testing materials. 
Production contributions under 
prime and sub-contracts in the 
missile propulsion field include 
turbo pump drives, thrust 
chambers, nozzles, jetavators 
and APU drives. 


But research is only the 
beginning. Afterthe impossible 
job is resolved in theory, 

Western Gear throws these 
factors into the project: 

71 years 
of precision 
manufacturing; 
broad experience in 
electro-electronic 

mechanical power transmission 
equipment; large engineering 
teams in many fields; 
outstanding test facilities; 
Systems Management control 
and direction; and TOTAL 
RELIABILITY in product 
performance. 

Are you faced with unusual 
reliability requirements in a 
missile propulsion system? 

Write for full information to: 
WESTERN GEAR CORPORATION 
Precision Products Division 
P.O.Box 192 • Lynwood, Calif. 
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include use of the USS Observation 
Island, a vessel which has been modified 
to do almost everything a Polaris sub- 
marine will do except submerge. Ship 
will be at Cape Canaveral soon, shortly 
thereafter will go to sea to fire missiles. 
Ship work will be a transition from land- 
based installations at the missile test 
center to full submarine operations. 

Off San Clemente Island, Calif., Op- 
eration Pop Up has been run bv Navy. 
In this dummy missiles are shot up- 
ward from ocean floor using a launch 
tube. Tubes are loaded at the Navy's 
Long Beach facility, towed to sea and 
sunk, then anchored to a concrete block 
on the bottom. After the dummy is 
launched, a net system is triggered 
which catches the dummy when it falls 
back to the water, protecting the 
launcher and aiding in retrieving. 

Polaris support equipment includes 
SINS, Shipboard Inertial Navigation 
System, and other navigation systems, 
since the most accurate determination 
of the submarine’s position is required 
for programming the missile's guidance 
before sending it on its way. 

Although operational configuration 
dimensions are frozen, improvements 
expected in propellant efficiency, war- 
head size, guidance and systems arc an- 
ticipated and provided for in the Polaris 

A second generation intercontinental 
ballistic missile also is coming along— 
USAF’s solid propellant Minutcman. 

Intended to be a weapon left in an 
isolated hole in the ground and remotely 
fired when needed in a retaliatory mis- 
sion, Minuteman is an extremely simple 
concept which entails a most sophisti- 
cated and elaborate engineering effort 
to achieve, the desired simplicity of the 
weapon itself. 

Most critical part of Minuteman is 
the ground environment and its many 
ramifications. Reliability is the key to 
instantaneous reaction with Minute- 
man, and part of the weapon’s inherent 
advantage is the ability to be left all 
alone in its hole, far from civilization 
and population centers. 

A real problem in Minuteman devel- 
opment is who shall develop the ground 
environment. Indicative of the problem 
is the fact that with the Thor IRBM, 
ground equipment accounts for 87% 
of the weapon system’s cost, and the 
ground equipment is relatively intricate. 
With Minuteman, cost of ground sup- 
port equipment may well go higher pro- 
portionally, and how to place develop- 
ment of this portion of the weapon 
system properly is a delicate matter. 

In any case. Ballistic Missile Division 
is the weapon system manager, with sys- 
tems engineering and technical direc- 
tion furnished by Space Technology 
Laboratories, so that major decisions 
will be made here. 


Much time might be saved and cost 
somewhat reduced if the proper decision 
is made concerning placement of the 
ground environment contract or con- 
tracts. Present team might be able to do 
it better due to knowledge of missile 
and systems. Or a brand new con- 
tractor might be able to do it better 
due to lack of preconceived ideas. 

Testing of components is under way 
in the Minuteman program. Tests re- 
lated to thrust control and thrust ter- 
mination have been conducted, and 
these parts of the problem, considerably 
different with solid propellant engines 
than with liquid, are well in hand. 

Minuteman funding is a sensitive 


area— in view of funds appropriated by 
Congress but not spent by the Depart- 
ment of Defense. Money is available 
for spending on the program, money 
which could bring it along fairly swiftly 
and enable the system to reach opera- 
tional capability in a shorter time span 
than originally intended. Exactly what 
use will be made of available funds re- 

Minuteman has been projected to a 
constant envelope that permits growth 
to occur naturally, requiring no major 
redesign with improvements in state- 
of-the-art in propulsion, warheads, etc. 
Growth is allowed in the design to reach 
the weapon’s projected capabilities. 



Future advancements in missile and space technology are 
largely dependent on activities today in operation research. 

At Lockheed, operations research scientists explore future 
programs, evaluate the objectives and requirements of new 
proposals, establish parameters for the most effective 
procedures, determine specifications, perform preliminary 
design and analysis and originate proposals for both 
immediate and long term development. 

Scientists in this area must extrapolate from known scientific 
laws or engineering principles, new methods, techniques 
and applications as far as a decade or more away. 

Studies include: game theory: linear programming; decision 
theory; statistics applications; logistics; cost analysis; 
industrial economics; electronic systems; operations 
engineering; military operations; development planning; 
and weapon systems operational analysis. 

Scientists and engineers of outstanding talent and inquiring 
mind are invited to join us in the nation's most interesting 
and challenging basic research and development programs. 

Write: Research and Development Staff, Dept. C2-17, 

962 W. El Camino Real, Sunnyvale, California. 

"The organization that contributed most in the past year 
to the advancement of the art of missiles and astronautics." 

■ National Missile Industry Conference award. 

Lockheed MISSILE SYSTEMS DIVISION 



129 


AVIATION WEEK, Morch 9, 1959 



But if you want to try, do this : 

■ Spend 20 years applying advanced metallurgy 
to production. 

■ Shake down 35 high-temperature alloys in the 
laboratory. 

■ Fabricate these super-alloys into critical hot-part 
components for prototype power plants. 

■ Swing into volume production of proved designs. 


■ Prove, over and over again, that you know what 
you’re doing— with jet, propjet and piston engine 
components and afterburners, ramjets and rocket 
motors. 

■ Make your name a byword for high-temperature 
research and development ... for precision-made 
components and complete power packages. 

Better still — take a 20-year stride by putting Ryan 
to work on your heat problems. 


RYAN BUILDS BETTER 


AIRCRAFT - POWER PLANTS • ELECTRONICS 

Ryan Aeronautical Company, San Diego, Call! 
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Role Grows 


Missile Support Equipment 

By Barry Tully 

Missile ground support- will continue to command an increasing share of 
defense spending, with $1.1 billion budgeted in Fiscal 1960 compared with 
estimated Fiscal 1959 expenditures of $900 million and not including some 
research and development money which will go to support equipment 

Approximately one-half of the ground support total will go for electronic 
checkout and launch control systems. Missiles receiving the biggest share 
of the Fiscal 1960 appropriations will be the Convair Atlas intercontinental 
ballistic missile, which will become operational in 1960, and the Martin 
Titan ICBM, slated for faster development. 


Increasing in direct proportion with 
budget expenditures is the competition 
for missile ground equipment contracts. 
Prime missile contractors look upon the 
production of support equipment as an 
area where they can regain some of the 
volume lost to the guidance, propulsion 
and nose cone producers. Some tradi- 
tional equipment manufacturers feel 
that they, although perhaps better 
suited for support equipment produc- 
tion, are forced into intense competi- 
tion for the remaining ground support 
dollars. 

Simplicity Emphasis 

Trends apparent in the development 
of missile support equipment include 
the standardization and combining of 
functions of missile checkout gear and 
simplification of missile ground han- 
dling equipment. 

Standardizing and combining of 
checkout systems will serve two pur- 
poses. It will reduce the clutter of 
support equipment now surrounding a 
missile launch site and it will enable 
relatively untrained personnel to per- 
form missile checkouts. The Army re- 
ports development of a missile checkout 
system based on a dial telephone prin- 
ciple in which a soldier can dial a coded 
series to perform a particular system 
checkout. The Air Force also is study- 
ing simplification of missile prclaunch 
checks. Some engineers fear that over- 
emphasis in this direction will result in 
checkout systems that are impossible to 

Simplification trend iii regard to mis- 
sile handling equipment is the result of 
the development of oversophisticated, 
unreliable equipment and some expen- 
sive gear which priced itself out of con- 
sideration. 

Some of these support trends will be 
apparent at the first Atlas ICBM base 
under construction at Vandenberg 
AFB, Calif. Titan ICBM launch site, 
now under development at Vandenberg, 
will be the first hard base ICBM site, 
using "hard” in the sense of an under- 
ground site. 


The application of the systems ap- 
proach to missile ground support has 
resulted in greater flexibility and relia- 
bility in support equipment. A few of 
the companies involved in the systems 
concept handling equipment are the 
Fruehauf Trailer Co., Food Machinery 
Corp., Goodyear Aircraft and North 
American Aviation. 

American Machine & Foundry, in its 
proposal for the Titan ground environ- 
ment contract, championed the cause 
of using commercially available han- 
dling equipment whenever possible. 


The idea is that not only would the 
equipment be far less expensive but 
missile people would benefit from the 
experience of the commercial equip- 
ment handlers. 

Main piece of handling equipment 
to be used with the Titan will be a 
modified commercial crane. Unit will 
be used to lift the missile from the trans- 
porter, erect the missile and service the 
underground silo. Hard base for the 
liquid propelled Titan, with its neces- 
sary fueling and elevating provisions, 
will be a far more complex affair than 
the silos envisioned for the solid pro- 
pellant Minuteman which will be fired 
inside the silo. 

The role of ground support equip- 
ment for solid propellant missiles re- 
mains a question to many equipment 
manufacturers The simplicity concept 
of the solid weapons implies an inde- 
pendence of ground support equipment. 
The Minuteman, however, as described 
in Aviation Week (Jan. 19, p. 68), 
will rely heavily on a complex ground 
environment system to provide a push- 
button retaliation capability. 

Smaller tactical solid propellant mis- 
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silcs. will require extensive ground sup- 
port. The trend appears to favor elec- 
tronic support producers. Checkout 
systems giving both go-no-go readouts 
and pinpointing trouble spots will still 
be essential with the newer weapons. 
Fire control systems for solid missiles 
is another area where work will be in- 
tensified. 

Handling of the larger solid weapons 
will create load challenges for the 
transporter and erector companies, 
presently handling only liquid propel- 
lant missiles which are fueled in the 
firing position. 

Support Problems 

A problem that has plagued missile 
development is liaison between the 
many support equipment suppliers, the 
prime contractors and the military. 
Streams of changes flowing from the 
missile designer have varying effects 
thioughout the missile ground support 
system. Both prune and support equip- 
ment manufacturers agree that steady 
improvement is being made in this area, 
chiefly through better communications 
between companies and by permitting 
equipment people to get an earlier start 
than had been the case. Still, this con- 
tinues to be one of the most difficult 

Another trouble spot in the ground 
equipment field is the collating of feed- 
back information from field units. Field 
personnel feel that no heed is paid to 
their trouble reports sent to the systems 
contractor. Producers reply that many 
reports conflict so much that it is im- 
possible to draw conclusions from them. 

One reported cause of this is that 
manufacturer’s bench test equipment 
and field checkout gear vary in their 
respective readouts. These variations, 
particularly in respect to electronic 
systems, can cause significant misinter- 
pretation as to the causes of malfunc- 

Continuing demands are being made 
on electrical power supply producers to 
supplv smaller, lighter, more precise 
electrical power supply units. Con- 
siderable advances have been made in 
the field of load-compensated static ex- 
citers and load-sensing generators. 
Transistorization of test equipment has 
in some cases cased the over-all load 
requirements: however electronic com- 
puters and guidance checkout equip- 
ment continue to demand the utmost 
in precision power. 

Significant improvement in the area 
of missile fueling is noted. Cryogenic 
ball valves have demonstrated their ef- 
fectiveness in handling liquid oxygen 
and liquid nitrogen. Manufacturers say 
that lack of precision in the manufac- 
ture of cryogenic valves caused a large 
percentage of early missile failures, 
improved hosing and pumps also are 
contributing to successful firings. 
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CONVAIR 880 jet transport takes off on its first flight. 

Air Transport 
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American Air Filter's contributions 
to defense are well known to the 
U. S. Air Force and its prime con- 
tractors. For two decades Herman 
Nelson eng ineel's have pioneered in 
the development of environmental 
support equipment for America’s 
aviation and military needs. 

In helping others with problems of 
ground support— in determining and 


fulfilling the requirements of various 
weapons systems— AAF has devel- 
oped a staff of scieiitists. engineers, 
and technicians who are specialists 
in the GSE field. Backed by Amer- 
ican Air Filter’s vast manufacturing 
and research facilities, these AAF 
specialists are ideally qualified to 
take over the responsibility for your 
ground support equipment. They 
have made important contributions 


to the F-101, F-102, F-104, F-106, 
and B-58, as well as to the Atlas and 
Jupiter missiles. Herman Nelson 
Portable Heaters are in use in great 
numbers on the "D.E.W." line, and 
were chosen for the historic South 
Pole mission. Operation Deepfreeze. 
Why not utilize AAF’s specialized 
experience and resources on any or 
all phases of your GSE program? 
We invite your inquiry. 
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■ TOTAL OPERATING REVENUES 
— TOTAL OPERATING EXPENSES 
— NET EARNINGS 


ResurgingTrunkTraff icW on’tBe Cure-Al 


By L. L. Doty 

Washington— Prospects that the trunkline industry will return to its his- 
toric growth pattern after suffering its first traffic decline in 10 years during 
1958 now appear bright. 

General optimism throughout the industry over the renewed expansion 
of airline traffic during the next 12 months ranges in forecasts from a 3% 
increase over 1958’s revenue passenger miles to a 10% rise. However, such 
optimism is confined to revenue and traffic categories: most observers are 
convinced that the industry's chances of escaping this year from the two- 
year-old profit squeeze are slim. 


An Aviation Week survey now in- 
dicates that net earnings for the trunk- 
line industry' will reach $43 million this 
year compared to a $40 million profit 
last year and a $27 million net figure 
in 1957. 

Although this 43% improvement is 
an encouraging sign, most airline offi- 
cials are fully agreed that the amount 
falls far short of the profit margin the 
industry needs to back its $3 billion re- 
equipment program, including spares, 

In addition, industry leaders are quick 


to point out that the amount is as large 
as it is only because of the strong earn- 
ing power of four carriers among the 12 
trunklines: American, Eastern, North- 
west and United. 

Airline Profits 

American last year showed an esti- 
mated net of $13 million. Eastern $7 
million. Northwest $5.5 million and 
United $14 million. Balance of the 
airlines reported either substantially 
smaller profits or net losses so that the 
bulk of the industry’s showing last year 


was made up by the earnings of these 

Forecast for total operating revenues 
for 1959 is set at $1.6 billion by Avia- 
tion Week. 

This compares with an estimated 
gross revenue for the trunkline industry' 
of $1.5 billion last vear. Expenses are 
expected to climb from an estimated 
$1.45 billion in 1958 to about $1.55 
billion this year. 

All forecasts are based on the theory 
that the general economy will go 
through this year without any spec- 
tacular setbacks and that the gross na- 
tional product will continue to rise dur- 
ing the year to reach the $470 billion 
mark bv December. 

The forecasted profit figure is based 
on the assumption that most carriers 
will cling to a Civil Aeronautics Board 
depreciation policy' calling for an across- 
the-board seven-year depreciation with 
a 15% residual value for aircraft and 
spares. Financial analysts say the Board 
policy, which is no longer a regulation 
because of a Supreme Court refusal to 
uphold the ruling, has the effect of 
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inflating profits and creating "paper 
earnings.” 

'Die industry generally has not been 
too eager to exude enthusiasm over the 
prospects for the year for fear of lead- 
ing the Civil Aeronautics Board to con- 
clude that a fare increase is no longer 
justified. On the other hand, it must 
demonstrate financial health to bankers 
and investors in order to capture long- 
term loans in a tight money market and 
to lay the ground for an expansion of 
equity bases. 

The past year’s activities have been 
sufficiently slack to prove the need for 
a fare increase. Whether the recent 
reversal of the downward traffic trend 
will bear any influence on the Board's 
decision in the general passenger fare 
investigation remains to be seen. 
Investor Interest 

Meanwhile, the introduction of the 
turbojet and turboprop transports 
coupled with a sudden upward spurt 
of traffic during January has attracted 
investor interest in airline common 
stocks listed on the New York Stock 
Exchange. Reaction among professional 
traders and large bankers, however, has 
not been as enthusiastic despite the 
obvious trend. 

Here arc the chief reasons behind the 
rosy views of the trunklines— sharp con- 
trasts to the dismal outlook that pre- 
vailed throughout most of last year: 

• Decline in traffic volume during 
1958-now estimated to be less than 
1%-is attributed generally to the eco- 
nomic recession which retarded busi- 
ness activity during^ the first nine 
months of 1958. Most economists now 
predict that the current upswing in 
general business will continue through- 
out the year. This recovery is expected 
to be reflected by a resumption of air- 
line traffic growth. 

• Major labor issues have been re- 
solved so that the airlines will not be 
faced with a disrupting flurry of drawn- 
out strikes like those in December 
which toppled trunkline revenue pas- 
senger miles 12% from the previous 
December and sliced available seat miles 
by 25%. 

• Impact of jet transport service is ex- 
pected to generate new traffic. Ex- 
panded promotional and advertising 
campaigns designed to sell the new tur- 
bine equipment to the traveling public 
arc prompting both manufacturers and 
the airlines to compete with similar 
programs keyed to air travel in general. 
Outlay for advertising and publicity 
during 1959 will establish an all-time 
high for the industry. 

•Elimination of round-trip, open-jaw 
and circle-trip discounts and the reduc- 
tion of the family plan discount in Oc- 
tober will boost revenues during 1959. 
Although the industry continues to call 
for fare increases in excess of 12% as 



a means of restoring- a healthy profit 
margin, chances are now strong that the 
Civil Aeronautics Board will either vote 
against any fare hike or will grant an 
increase or no more than 3%. Deci- 
sion in the -Board's general passenger 
fare investigation will be issued before 
July 1. 

• Traffic will be generated by new 
travel-promotional plans now being de- 
vised by the industry. One of the first 
of -the new type programs, which are 
keyed to marketing techniques, is Capi- 
tal Airlines' plan to sell vacation pack- 
ages to large industries for employes 
who wish to pay the costs on a wage 
deduction basis. 

Jet Fleets Grow 

Major event of 1959 will be the ex- 
pansion of turbine-powered equipment 
fleets on domestic routes throughout 
the U.S. National Air Lines began 
Boeing 707 turbojet sendee on routes 
between New York and Miami in De- 
cember through an equipment-lease ar- 
rangement with Pan American World 
Airways. 

American Airlines started nonstop 
New York-Los Angeles Boeing 707-120 
and New York-Chicago Lockheed Elec- 
tra sendee in January. During the first 
15 days of operation, the American 
Boeing recorded a 99.2% load factor, 
testifying to the popular appeal of the 
turbojet transport. During the same 
period, Electra load factors were 86% 
on westbound flights, 80% eastbound. 

Eastern was forced to delay inaugura- 
tion of its Lockheed Electra sendee 
from Dec. 1 to mid-January because of 
a 39-dav strike shutdown. 'The carrier 
is accepting delivery of its 40 Electras< 
at a rate of one a week and is now 
operating the turboprops on routes 
from New York to Miami, New Orleans 
and Houston. By the end of the year, 
U. S. scheduled airlines will have a to- 
tal of 78 turbojets and 210 turboprops 
in sendee. 

Introduction of the jet era in the 




n 

CONVAIR'S 880 was the latest of the jet transport entries to make its first flight. 


LOCKHEED ELECTRA turboprop has gone into sendee with American and Eastern airlines. 
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Comparative Direct Operating Costs 



Comparative Airline Unit Passenger Revenue Trend 



U. S. Helicopters Engaged in Scheduled Air Transportation 



U. S. was marred by the crash of an 
American Airlines Lockheed Electja 
during the final approach of a landing 
at LaGuardia Field in February. The 
following day, a Pan American Boeing 
707-131 plummeted into a steep spiral 
dive from an altitude of 35,000 ft. to 
6,000 ft. before the crew was able to 
pull the aircraft back into level cruise 
position. 

However, latest traffic figures from 
American, Eastern and National give no 
indication that the traveling public is 
shying awav from the newer equipment 
because of these incidents. Carriers 
now contend that the new aircraft will 
probably be directly responsible for a 
return to a normal growth pattern al- 
though no one is so optimistic as to 
predict that the historic 13-18% an- 
nual increase will ever be restored. 
Traffic Slowdown 

Revenue passenger miles for the year 
were down .3% compared to a 13.2% 
increase recorded for the 12 months 
ended December, 1957. Drop was due 
primanlv to a 4% drop in first-class 
revenue passenger miles since coach 
revenue passenger miles climbed 5.6%, 
an insignificant rise compared with the 
18% increase recorded in this category 
during 1957. 

At the present time, an Aviation 
Week forecast for 1959 indicates that 
revenue passenger miles will show an 
increase of about 7% over 1958. Big- 
gest increase is again expected in the 
coach category during the year. 

Return on investment in 1959 is ex- 
pected to show only a slight increase. 
In 1958, return on investment— net 
profit plus interest on long-term debt 
as per cent of net worth plus long-term 
debt-was 5.2%. 

Return margin on sales for the year 
was 3.5%. Return margin on sale's is 
based on net profit plus interest on 
long-term debt as per cent of operating 

Traffic Progress 

Further progress toward the elimina- 
tion of traffic jams in the overcrowded 
airways is expected with the final organ- 
ization of the Federal Aviation Agency. 
The new agency, which absorbs the 
Airways Modernization Board. Civil 
Aeronautics Administration and the 
safe tv rule-making functions of the 
CAB. became law in August when 
President Eisenhower signed the Fed- 
eral- Aviation Act of 1958, approved 
earlier in the month by Congress. 

Elwood R. Quesada was named ad- 
ministrator by the President in October 
and the FAA became a fact Jan. 1. 
Quesada began naming assistant admin- 
istrators and office chiefs shortly after 
accepting the appointment and tfie new 
organization is now geared to take over 
the operation and maintenance of air- 
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ways and air traffic control facilities. 

Strikes that grounded Capital, TWA. 
Eastern and American airlines late last 
year resulted in a mutual aid pact de- 
signed to provide financial aid among 
six airlines in the event of a strike. 
The Board found the agreement was 
not adverse to the public interest and 
tentatively voted its approval of the 
plan. 

Pact Opposition 

The agreement was signed by Ameri- 
can, Capital, Eastern, Pan American, 
TWA and United. It is not considered 
likely that the list of members will be 
increased since a number of airline 
heads, not signators to the pact, are 
vehemently opposed to the program. 
However, all but two airlines arc sup- 
porting a similar arrangement that 
calls for financial protection through 
coverage by insurance groups such as 
Llovds of London. 

Publication of a report on the airline 
industry prepared bv Dr. Paul Chcring- 
ton for Quesada. then special presiden- 
tial aide for aviation, drew widespread 
interest to the financial problems of the 
airlines. Cherington’s recommendations 
that new markets should be tapped by 
the airlines through the use of pro- 
motional fares and other devices has 
been strongly endorsed by the industry. 
Most observers view the report as criti- 
cal of Civil Aeronautics Board regula- 
tory activities in financial matters. 

Major problem facing the industry 
now appears to be the financing of new 
equipment. Most of the industry has 
made arrangements for long-term loans 
to cover at least part of the cost of 
converting to turbine equipment. How- 
ever, the prospects that all carriers 
within the industry will survive the 
transition are, at this time, grim. 

A number of observers anticipate 
sweeping changes in the traditional 
structure of the industry’s route make- 
up and arc forecasting that mergers or 
even bankruptcies may eliminate some 
familiar corporate names from the 
industry’s roster. Those carriers which 
have consummated loan agreements 
with banks and insurance companies 
are looking to retained earnings, equity 
sales, returns on the sale of piston-engine 
equipment as means of raising funds to 
meet the demands of jet operations. 
Equity Problems 

Unless the industry is able to break 
the current profit-squeeze, chances of 
increasing capital by retaining earnings 
aie poor. And despite the interest in 
airline common stock on the New York 
Exchange, bankers and financial experts 
ate not yet certain that the industry- 
can successfully undertake any equity- 
financing at this stage of the game. 

The used-plane market continues to 
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Trunkline Load Factors 
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be depressed although there arc flur- 
ries of bids from time to time that 
lend encouragement to traders in the 
plane market. American Airlines last 
year sold 25 DC-7s to General Aircraft 
and Leasing Corp. at a price of approxi- 
ately 5900,000 each. However, current 
demands for large piston-engine aircraft 
are not sufficient to indicate a quick 
upturn in prices is in the offing. 

Last year, two carriers— National and 
Delta— were forced to cut back on their 
original orders for DC-8s and many 
observers feel this is not the last of 
cutbacks or cancellations. Solution may 
lie in the-leasing of equipment including 
engines or the farming out of mainten- 
ance and overhaul work. 

American Airlines has leased all its 
turbine-engine equipment from manu- 
facturers or from lease agencies repre- 
senting the manufacturer. National 
solved its immediate jet problem 
through a lease agreement with Pan 
American which permits both carriers 
to utilize PanAm's Boeings on their 
respective routes. A further expansion 
of such programs can be expected late 
this year or in early 1960. 

Most carriers arc not anticipating any 
major operational problems as the tran- 
sition from piston-engine equipment to 
turbine-powered aircraft increases in 
scope. Domestically, both American 
and National held to an impressive 
operational performance factor during 
the early stages of Boeing 707-120 
schedules. In the first two months of 
its turbojet service. National exper- 
ienced two engine failures with the 
Boeing, only one of which called for 
an off-station engine change. 

In addition, the two carriers reported 
few airways traffic problems, primarily 
because of the limited traffic volume in 
high-altitude airways. National, which 
operates under complete radar coverage 
between Florida and New York, told 
Aviation Week that it has encountered 
no conflicting traffic enroutc and that 
the aircraft enters into holding stacks 
without suffering too severe an eco- 
nomic penalty. 
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U.S. Aircraft Engaged in Air Transportation 

SCHEDULED AIR CARRIERS, DOMESTIC & INTERNATIONAL SERVICE 
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TEXACO SYNTHETIC AIRCRAFT TURBINE OIL 


As the commercial jets streak their vapor trails more and 
more frequently across the sky, you'll find Texaco up 
there flying with them. 

Leading U. S. jet turbine manufacturers* have 
approved Texaco Synthetic Aircraft Turbine Oil 15 or 
EMS— and the airlines know and rely on the famous 
Texaco quality and aviation engineering service that have 
kept Texaco predominantly the leader in aircraft lubri- 
cation for the past quarter century. 

Every lubricant characteristic essential to jet service 
is amply found in Texaco Synthetic Aircraft Turbine Oil 
—low viscosity at low temperatures, low volatility, good 
oxidation and thermal stability at high temperatures, 
non-corrosiveness to engine metals and excellent gear 
load-carrying ability. Its performance in high speed high 
temperature bearings under severe operating conditions 
has been proved outstanding. 
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U.S. Flag Lines Feel Competitive Pinch 

By Glenn Garrison 

New York— Increased foreign competition, slowed traffic growth, and labor 
troubles helped make 1958 a problem year for most U.S. flag carriers as they 
struggled to handle the transition problems and financial load of expensive 
jet fleets now rolling off production lines. 

Pan American World Airways kicked off the U.S. jet age last fall with 
transatlantic Boeing 707-120 schedules, but heavy impact of jets on the inter- 
national market won’t be felt until they are delivered in quantity sometime 
next year. Meanwhile, U.S. operators faced a snarl of international con- 
troversy over jet surcharges and bilateral agreements as they prepared for 
full-scale jet services. 


Foreign-flag earners with expanded 
piston and turboprop fleets made the 
most of the interim last year and cut 
into the U. S. share of the total traffic. 
The U. S. carriers registered slight gains 
for the most part in 195S but in some 
cases suffered decreased traffic totals. 
For various economic and political rea- 
sons, services to some geographical areas 
were particularly hard hit and even 
where business was still booming, as on 
the North Atlantic, the U. S. share was 
smaller. 

Pan American, biggest U. S. flag op- 
erator, gained only 9,720 passengers last 

crease of .03%’ to 2is92.S9V.Tts Atlan- 
tic operation was responsible for this 
small gain, since Pan American's Latin 
Division and Pacific-Alaska Division 
traffic were well under 1957 totals. 
Latin Price War 

Trans World Airlines, hit by a 
mechanics' strike last fall, carried 273,- 
870 scheduled passengers on its inter- 
national routes, a gain of .9% over the 
previous year. TWA, however, carried 
-H.933 charter passengers, mostly under 
Military Air Transport Service Contract, 
during 1958, for a total scheduled and 
charter increase of 13.75*. Panagra's 
traffic between the U.S. and South 
America dropped from 1 39.-109 pas- 
sengers to 128,776. The airline went 
to the Civil Aeronautics Board last 
fall with a request for subsidy, blam- 
ing its losses on cut-rate foreign com- 
petition and expressing the fear of 
an all-out price war in the South Ameri- 
can air market. 

Delta Air Lines’ international traffic 
fell from 70,062 to 57.S29 passengers. 
President C. E. Woolman listed the 
economic recession and political unrest 
in the Caribbean as factors in the 1958 
results. United Air Lines carried 1 00.- 
160 passengers in its territorial opera- 
tion to Hawaii, a drop of 1 .8%. 

American Airlines carried 1 2 — .000 
passengers between the U. S. and Mex- 
ico, down from 138,000 in 193". 
American last January began flying dailv 
non-stops between Chicago and Mexico 
under new authority resulting from the 


Mexican-U. S. agreements of 1957. 
Nonstop character of the flights resulted 
in an increase in passenger miles for 
the year from 100,303,000 to 115,302,- 
000. A pilots' strike and increased 
foreign and U. S. competition to Mex- 
ico were factors in the passenger drop. 
Other Gains 

Braniff Airways' South American 
operations showed a 6.2% gain in 1958 
for a total of 46,548 passengers. Na- 
tional Airlines carried 51,433 passengers 
on its routes to Cuba from Miami, New 
York and Tampa, up from 40,168 in 
1957. 

Total travel market between the U. S. 
and foreign countries increased last 
year, but at a slowing pace. Air pas- 
sengers totaled 3,402,333 during the 
year ended June 30, 1958, an increase 
of 1 1 % compared to a 1 5 % increase 
during the previous year (most Cana- 
dian traffic is excluded from these 
figures). U. S. scheduled and non- 
scheduled flag lines’ share of the total 
was 60% during the year ended June 
30, 1958. This was a drop of 2%. 

Foreign flag carriers increased their 
total of passengers into the U. S. by 
i 5 57 and of passengers departing the 
U. S. bv 23%. Respective U. S. air 
carrier increases were 5% and 10%. 

Airlines fared extremely well, how- 
ever. compared to sea carriers during 
the year ended June 30, 1958. Arrivals 
in the U. S. from foreign countries by 
sea dropped 7% to 634,644 passen- 
gers. Departures increased by only about 
5,000 passengers for a total of 584,906. 
Air traffic led sea traffic for the period 
by 2.1S2.783 passengers. 

Pan American’s appearance last year 
as the first U. S. jet operator on the 
international scene emphasized a num- 
ber of political, economic and opera- 
tional problems the U. S. flag carriers 
face. In one of the bitter battles over 
traffic right agreements between this 
country and others, inauguration of Pan 
Ain's jet service to Paris was threatened 
by France’s denunciation of its bilateral 
pact with the U. S. It appeared uncer- 
tain almost up until the Oct. 26 in- 
augural date whether France would let 


the Pan American jet conic into Paris. 
France’s requests for a polar route and 
broader service rights in the U. S. are 
still under negotiation. They are typical 
of the controversial problems which 
exist in this area as foreign carriers 
seek to expand their U. S. markets and 
U. S. carriers battle against the inroads 
of foreign competition. 

Another battle with Pan American in 
the thick of the fray broke into the 
open last fall when International Air 
Transport Assn, members deadlocked 
on the question of jet Fares. At their 
traffic conference in Cannes, the air- 
lines failed to agree on this hotly fought 
issue of whether a surcharge shall be 
applied to all turbojet fares. Pan Ameri- 
can, backed by British Overseas Air- 
ways Corp. among others, resisted 
imposition of a surcharge and the con- 
ference ended without a solution. It re- 
convened last month and was striving 
hard for a compromise agreement by 
March 31, date the current fares expire. 
Unless the IATA members agree, an 
open-rate crisis could develop on the 
North Atlantic this year. 

Noise Problem 

From the operational standpoint, the 
first big hurdle Pan American had to 
clear with its jets was the noise barrier 
thrown up at Idlewild by the Port of 
New York Authority. An llth-hour 
approval by the Port Authority allowed 
the airline to bring in the 707-120 
under rigid operating restrictions which 
were gradually reduced by the start of 
service. The remaining anti-noise restric- 
tions severely handicapped the jet in its 
first scheduled operations by limiting 
runway use and hence takeoff weight, 
resulting in a service that was rarely 
nonstop. BO AC’s smaller dc Havilland 
Comet 4 jet transport was also cleared 
for Idlewild operation and New York- 
London service began Oct. 4. The 
Comet service was not hampered by the 
restrictions. The situation has been im- 
proved for the Boeing by runway exten- 
sions at the airport. 

American had to shift its Paris jet 
operation from Orly to Lc Bourget. 
Another problem arose at Rome, where 
the airline’s initial Paris-Rome continu- 
ing flights were made with piston air- 
craft instead of jets because the Italian 
government found difficulties in the 
proposed jet operation at Rome's air- 
port. Italy was accused at the time of 
taking its stand because of the surcharge 
issue, in which Alitalia is a leading 
proponent of a higher jet fare. The- 
ban was lifted, however, and Pan Ameri- 
can is now flying its jets to Rome. 

The airline’s contract with its pilots 
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expired last year as jet services were 
getting under way and all jet flights 
for the first few months were flown 
by supervisory pilots. This limited the 
expansion possibilities, but Pan Ameri- 
can and the pilots signed a new agree- 
ment last month, adding a third pilot 
to flights not already carrying a pilot- 

S ualificd navigator. Top pilot pay under 
le new contract went up to $53,000. 
Pan American and the other trans- 
atlantic airlines carried a total of 1,193,- 
000 scheduled passengers across the 
North Atlantic last year, a gain of 23% 
over 1957. This happy exception to the 
general picture was blurred somewhat 
from the U. S. flag point of view by 
the fact that Pan American's traffic 
increase was only 8% and TWA’s was 
only 4.5%, the rest of the increase 
going to their foreign flag competitors. 
Pan American had increased its ca- 
pacity on the route only 12%, however, 
compared with an over-all seats avail- 
able increase of 33%. Big factor in the 
transatlantic results was the new econ- 
omy class fare, which went into effect 
last April and accounted for more than 
half the 1958 passenger total. 

The economy fare touched off the 
transatlantic battle of the sandwich. 
The new class, supposedly limited by 
IATA to minimal passenger comforts 
and comestibles, brought fierce com- 


petition in so-called sandwich offerings 
which led to at least one $20,000 fine 
by IATA against a foreign carrier. The 
U. S. flag carriers' sandwiches were un- 
ambiguous and caused no trouble. If 
nothing else, the sandwich war pro- 
duced a number of tongue-in-cheek 
newspaper features and thereby drew 
much attention to the new fare. 

Pan American and TWA operated 
their polar route services between the 
West Coast and Europe for the first 
full year in 1958, with Douglas DC-7Cs 
and Lockheed 1649A Constellations, 
respectively. Pan American’s passenger 
total was 19,818, and TWA carried 
9,100 passengers on the route. 

North America, including its neigh- 
boring island areas, continued last year 
to be the major source of air travel be- 
tween the U. S. and foreign points. 
Total for the year ended June 30, 1958, 
was 801,061 passengers departing the 
U.S. for North American points, with 
Cuba accounting for 279,191 of the 
total, the British West Indies 227,980, 
and Bemiuda third with 93,181. 

Second area in volume in such travel 
was Europe, with 567,502 passengers 
arriving from the U. S. by air. Of these 
155,881 air passengers departed the 
U.S. for the United Kingdom; 98,751 
departed for Germany, and 85,878 de- 
parted for France. 



IDLE TWA Constellations line the ramp at Idlewild during last year's strike. 
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Searching for an electronics organization with a solid foundation of manufactur- 
ing, engineering and administrative know-how? One able to carry your project 
to its successful completion quickly and economically? Consider BJ Electronics' 
record of achievement as prime and sub-contractor for major Air Force, Navy and 
Signal Corps programs. Here’s a well -equipped production team with facilities 
readily adaptable to fulfilling your specifications. Consider your need . . . then 
consider our ability to support your program. Write for facilities brochure. 
BJ Electronics, Borg-Warner Corporation, 3300 Newport Boulevard, Santa Ana, Calif. 







brings unprecedented safety and serviceability 


Latest military helicopter achieves new 
standards of performance; carries Bristol’s 
extensive experience of power trans- 
mission Into twin-rotor field. 

The Bristol 192 introduces significant advances in twin- 
rotor flight. Extremely efficient performance; completely 
reliable on one engine only; a markedly satisfactory 
power/weight ratio. 

It offers a high degree of serviceability. For Bristol’s 
long experience of helicopters, particularly in the vital 


areas of power transmission and rotor-head design, has 
been embodied in the 192, to give reliability and ease of 
maintenance beyond that of any competitor. 



Ordered for the RAF, the 192 has been designed to meet 
military requirements, including the ability to lift 25 
troops, or 6,000 lb distributed freight. 

Its two Napier Gazelle 1,300 shp “free turbine” engines, 
interconnected to keep rotor-phasing true and for single- 
engine safety, deliver sea-level power up to 6,000 ft, and 


provide ample power reserves for emergencies. In fact, 
with one engine driving both rotors, the 192 climbs at 
more than 1,200 ft/min, and can make a safe, fully 
controlled landing. 

The 192 cruises at 120 knots; has a maximum range of 
400 miles. It hovers at 8,000 ft, without ground effect, 
reaching service ceiling at no less than 13,250 ft. 

Full production of the 192 began from the drawing- 
board, a policy made practicable by Bristol’s unequalled 
experience — gained through the experimental 173 and the 
Sycamore. 
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NEW (COPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


U8 


Now, airports, air bases and manufacturers of 

without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels — lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 
interference. 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
— no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3503 Scott Street, Balti- 
more 3, Maryland. 
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Local Service Carriers Cite 

Bv Robert H. Cook 

Washington— Local service carriers are facing 1959 with renewed vigor and 
optimism as a result of progress last year which saw significant gains in all 
phases of their operations and legislative action removing many roadblocks 
to future growth. 

However, any hope of a subsidy free status for this class of carrier is not 
expected to be realized before the passage of a full decade (AW Dec. 22, p. 39) 
as a result of new equipment programs and route expansions, both of which 
began to materialize in 1958. An estimated 79% of the total industry 
subsidy is currently paid to the 13 local service airlines which will collect 
S48.9 million for Fiscal 1960. Legislation being sought this year for further 
flight rc-cquipmeut aid could appreciably increase this figure, according to 
industry spokesmen. 


Progress 


Nonetheless, last year’s advancement 
constitutes a solid and practical base, 
local service operators say, which will 
allow them to attain, step by step, an 
eventual independent status. Both Con- 

E css and the Civil Aeronautics Board 
ive pointed out that while new route 
awards and heavy flight re-equipment 
programs will undoubtedly increase sub- 
sidy bills, they are confident this com- 
bination will increase the carriers’ earn- 
ing power sufficiently to achieve a goal 
of a subsidy free operation. 

Preliminary estimates submitted by 
the carriers for 1958 indicate the foi- 



PASSEN6ER and baggage loading procedures followed by West Coast for its F-27 service. 
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U. S. Local Service Airlines 


SELECTED OPERATING STATISTICS YEAR 1958 



lowing results: 

• Operating revenue increased from 
S82,l 39,942 in 1957 to S94.307.767 

• Operating expenses of $9 3,09 3,8 56 
were 12,3% above those of 582,900,215 
for 1957. 

• Operating income of 51,213,911 was 
realized last year as compared with a 
loss of 5760,273 for the previous year. 

• Total mail pay climbed from 530,- 
861,311 in 1957 to 533,521,316 for 
last year. 

• Revenue plane miles of 73,555,000 
were 7% above the 68,402,000 recorded 
for the previous year. 

• Passenger load factor average ad- 
vanced from 49.9% for 1957 to 50.5% 
last year, for a gain of 0.6%. 

Significant developments which ac- 
counted for local service growth last 
year and will provide for further expan- 
sion this year arc: 

• Guaranteed Loan Bill authorizing the 
government to guarantee 90% of loans 
up to 55 million for the purchase of 
new flight equipment. By the end of 
1958 a total of 513,805,500 was ap- 
proved for guarantee by the Civil Aero- 
nautics Board for Bonanza, Piedmont 
and Pacific airlines, all of which pur- 
chased the new Fairchild F-27 turbo- 
prop as a replacement for DC-3s. This 
vear North Central Airlines obtained 
approval of a 52,340,000 loan for the 
purchase of five Convair 340s. 

Passage of the bill is considered one 
of the most important milestones in 
the local service industry. Its supporters 
say it will enable the carriers to attract 
the necessary financial backing to begin 
a modernization of badly outmoded 
fleets. Pressing need of the locals for an 


almost complete revamping of their 
fleets, along with the relatively high 
price of suen aircraft as the F-27, which 
sells for 5600,000, plus the apparent 
willingness of some lending institutions 
to make loans backed by the bill, have 
influenced the carriers to enter new 
legislation asking that Congress extend 
the loan guarantee to a maximum of 
S10 million. 

• Passage of capital gains legislation last 
April to permit carriers to retain gains 
realized from the sale of obsolete flight 
equipment. 1 his includes a proviso that 
the money be actually reinvested in new 
equipment or set aside in a special fund 
for such a future purpose. Retention 
of this gain worked hand in hand with 


the loan guarantee since any sum for- 
merly realized from such a sale was 
deducted from the carrier’s set subsidy 

This practice, in the past, virtually 
wiped out the airlines' greatest source 
of capital. Since lenders qualify their 
loans on a basis of both net worth and 
operating income combined, local serv- 
ice airlines found it difficult to obtain 
financing. 

• Expansion of route systems and lift- 
ing of restrictions in the Seven Skates 
Area Case alone added 33% to the 
nation’s local service mileage, split three 
ways among Frontier, North Central 
and Ozark airlines. Fifty-six new cities 
reached in the 8,000 mi. extension 


Local Service Airlines 

Preliminary or Estimated Operating Financial Results Year 1958 
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were added to the local sendee system. 
Of this total, 26 cities will receive their 
first airline service and 45 will receive 
local sendee exclusively. Involved also 
were 24 trunkline suspensions with 19 
cities transferred entirely from trunk to 

Civil Aeronautics Board decisions are 
expected to swell this total to a new 
high this year in the remaining local 
service markets in the Great Lakes Local 
Sendee Case; Northeastern States Area 
Case; Pacific Northwest Area Case; 
Montana Local Sendee Case; South- 
eastern Local Sendee Case and the 
Piedmont Local Sendee Case. 

• Rate of return increase from 8% to 
9.5% on investment, plus later CAB 
action redesigning the temporary mail 
rate formula to include interest on long 
term debt in addition to the break-even 
need provided some relief for the local 
carriers. Pending is a final Board deci- 
sion in the Local Sendee Rate of Re- 
turn Case in which participants re- 
quested rates as high as 12%. 

Association of Local and Territorial 
Airlines, under the leadership of Joseph 
P. Adams, a former CAB member, has 
long urged a revision of CAB’s rate 
making procedures and their efforts 
promised reward last year when Board 
members unveiled a new basic formula 
for subsidy payments which could have 
the end result of eliminating time con- 
suming temporary and final mail rate 
hearings. 

Under the proposed plan (AW Nov. 
10, p. 45) local sendee carriers would 
be paid a monthly subsidy calculated 
on a predetermined portion of a stand- 
ard cost of operation per plane mile, 
including a reasonable profit, for a set 
number of frequencies over each route 
segment. The percentage of cost paid 
would decrease as the number of trips 
increased with the government and car- 
rier sharing annually in all profits above 
a given profit level governed by a pre- 
determined and fixed ratio. 

While events of the past year have 
been favorable to local sendee growth 
there yet remain many problems which 
ALTA feels must be resolved such as: 

ties which will be particularly needed 
for the growing local service trend 
towards the use of turbine power plants. 

• Joint purchasing and use of facilities 
by groups of local sendee operators to 
lower over-all operating costs. 

• Adoption by CAB of a more lenient 
mileage disallowance policy. 

• Present 10 year depreciation period, 
which the carriers feel should be 
changed to only 7 years because of 
present loan retirement problems when 
depreciation periods and longer. 

• New system tor distributing interline 
passenger revenues, which would favor 
local air carriers more than the present. 


Local Service Airlines 
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Developed by Walter Kidde & Company, Inc., to meet aviation’s need for 
a mobile, self-contained ground service cart, the Kidde unit shown above 
features a 4cfm compressor that delivers air from 50 to 5000 psi. It is 
equipped with moisture separator and chemical drier to reduce dew-point of 
delivered air to minus 65' F. Special relief valve prevents overcharging of 
the system, even if compressor is left running. The 1300 cu. in. air storage 
container for the Kidde Ground Service Cart may be either fiber-glass or 
non-shatterable wire-wound steel sphere. Ambient operating temperature 
is from minus 40° to plus 125° F. Available with either gasoline or electric 
drive, the versatile Kidde Ground Service Cart can be used for: 

• Ground charging air bottles in missiles for fuel transfer and power actua- 
tion. • Ground charging of bottles used in pneumatic systems and fuel air 
combustion starters. • Servicing ground support and missile launching equip- 
ment. • Servicing landing gear shock struts and aircraft tires. 

For more information on compact, efficient Kidde Ground Service Carts of 
varying capacities or for details on Kidde Pneumatic Systems and Com- 
ponents, write to Kidde today. 


This Kidde ground service cart 
does everything from inflating 


Walter Kidde & Company, Inc., Aviation Division 
318 Main Street, Belleville 9, N. J. 




Pneumatic Actuators: High 
pressure, for use in hot gas 
servo systems or in^ after- 

thrust reverser controls. 



Pressure Switch: controls 

cut-in and cut-out compressor 
pressures. Hermetically sealed, 
accurately maintains system 
pressure and serves as system 
pressure indicator. 



Solenoid Valve: New one- 
half inch pilot-operated valve. 
Extremely fast response time 
(25 milliseconds) for use in 
systems involving pulsating, 
high pressure gases. 
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Recession Turns Shippers to Air Cargo 


Washington— Shipper concentration on air cargo as a practical and econom- 
ical means of inventory control during last year’s recession pumped new life 
'Into this phase of aviation which showed a 12.2% gain in air cargo revenue 
ton miles in 1958 by domestic, local service and all-cargo carriers. 

Encouraged by last year’s boom record of 637,611,000 revenue ton miles 
for mail, express and freight informed observers are predicting a gain of 23% 
this year as a result of new emphasis by major trunk carriers on air cargo, 
plus the introduction of more high cargo capacity jet aircraft. In addition, 
many feel the year-end picture may affect the final decision of the Civil 
Aeronautics Board in the current Domestic Cargo-Mail Service Case and 
result in permanent certification for all cargo carriers which have operated 
on an experimental basis under temporary authority for the past 10 years. 


Combined industry revenue ton miles 
for mail were up 9% last year to 109.- 
597,000 miles: express miles increased 
bv 7% to 49,181 and air freight climbed 
to 479,033,000 revenue ton miles to re- 
flect a 13.7% gain over the previous 
year. In particular, gains registered by 
the all cargo carriers, such as AAXICO, 
Aerovias, Flying Tigers, Riddle, Sea- 
board and Slick, came as a surprise since 
earlier estimates, based on nine months 
actual and three months estimated fig- 
ures and reflecting the withdrawal of 
Slick from active sendee in the begin- 
ning of last year, indicated this group 
would suffer "losses of 40.2% in mail 
volume, 56.2% in express and 31% in 
freight. This would be a total decline 
in year total revenue ton miles carried 
of 11.3% or 298.7 million ton miles. 

Current figures show that these car- 
riers handled 234,894,000 ton miles of 
air freight in 195S, 1.112,000 ton miles 
of express and 2,723,000 ton miles of 
mail for a total of 238,729,000 miles 
and a gain of 18% over 1957. 

Partial clue to the air cargo perform- 
ance lies in adoption of an austerity 
type buying pattern by business groups 
cutting back on inventories during the 
recession. Quick deliveries offered by 
air freight on small shipments were re- 
ported to reward users with savings at 
a ratio of $2 for each SI spent for air 
shipments because of elimination of in- 
ventory financing charges and man- 
power reductions. 

Military Rise 

Second step in recognizing the im- 
portance of air cargo operations came 
with the congressional investigation of 
the Military Air Transport Sendee last 
year, resulting in a Department of De- 
fense decision to spend $80 million on 
commercial air transportation this year, 
or more than $23 million above the sum 
allotcd bv the military in 1958. Tail 
end of this increased expenditure pro- 
gram was dramatically demonstrated in 
year end revenue figures from the Joint 
Airline Military Traffic Offices which re- 


ported a 600% gain in military air cargo 
revenues for 1958. Last year JAMTO 
cargo revenues amounted to $1,959,406 
as compared to only $259,523 for the 
previous year. 

Above all trunkline cargo men feel 
that air cargo has been promoted from 
its former status of a stepchild in com- 
bination carrier airlines. While many 
of the major trunks operate a few ail 
cargo or combination type aircraft, 
American Airlines has taken one of the 
major steps to lead the way to further 
air cargo progress within the domestic 
industry with an announcement that it 
will convert 10 of its DC-7B passenger 
planes to cargo aircraft at a total con- 
version cost of $4.2 million (AW Feb. 9, 
p. 47). Now operating 10 DC-6As as 
air freighters, American’s addition of 


the converted aircraft will double the 
airline’s cargo capacity. 

Competitive impact of American’s 
high speed transcontinental fleet can be 
expected to spur other major trunks to 
increase the size and sendee of their 
present cargo operations this year, ob- 

Among the all-cargo carriers. Flying 
Tigers underwent a modernization of its 
fleet by replacing its C-46 and C-54 air- 
craft with 13 Lockheed Constellation 
1049Hs. Savings realized on operation 
of the new planes, plus the capture of 
much of Slick’s abandoned airfreight 
business, accounted for a major portion 
of an estimated 22 million additional 
revenue ton miles the airline realized 
last year over 1957. 

Turbine Potential 

While Flying Tiger spokesmen say 
their Constellations nave proved an op- 
erational saving, future expansion may 
depend on yet lower operational costs 
which could be afforded with turboprop 
equipment such as a civilian version of 
Lockheed’s C-l 30 Hercules. The manu- 
facturer claims this aircraft, designated 
the C-l 30B, can haul a 47,000 lb. pay- 
load at 5.9 cents per revenue ton mile 
as compared to the industrv search for 
a freighter operating at 10 cents per 
revenue ton mile. 

While both Flying Tiger and Amer- 
ican have expressed an interest in the 


AIR CARGO IN SCHEDULED SERVICE 1957-1958 
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SOME cargo carnets are showing interest in a commercial version of the Lockheed C130. 



MISSILE carrying capability of Canadair CL--M is demonstrated in this view of model, 
which has outboard section of wing cot away. Aircraft is powered by four Rolls-Royce 
Tyne 12 turboprop engines, producing 5,730 cslip. each. Aircraft design incorporates low- 
ered aft fuselage floor to accommodate objects of more than 100 in. in height and weight. 



SWING-TAIL cargo version of Convair 600 turbojet transport has been proposed to U. S. 
Air Force and commercial airlines (AW Feb. 23, p. 41). Tail is swung aside by power pro- 
vided by the airplane. Convair said 600 should be able to fly New York-Los Angeles round 
trip run, with 70,000 lb. payload both ways, in 8 hr. 6 min. 


C-130, most observers doubt that a 
civilian version will be purchased until 
per plane payloads reach a point to jus- 
tify the aircraft's large capacity and high 

In the re-equipment spotlight now is 
the British built Annstrong Whitworth 
650 Argosy powered by four Rolls- 
Royce Dart engines. Riddle airlines 
has been studying the possibility of an 
Argosy purchase as a replacement for 
its fleet of 34 low capacity, high opera- 
tional cost C-46s. The Argosy is de- 
signed to carry' a payload of 27,000 lb., 
as compared to only 1 3,000 lb. for the 
piston engine C-46 with a direct op- 
erating cost of 10 cents per ton mile. 

Speed advantage and cargo capacity 
of new jets, such as the Boeing 707, 
Douglas DC-S and Convair 880, is ex- 
pected to raise further the industry’s 
revenue ton miles figure and supply a 
new outlet for highly perishable goods. 
Pan American, citing cargo figures on 
its jet serv ice across the Atlantic, reports 
that during the first 1 5 davs of Decem- 
ber. its New York to Paris flight car- 
ried an average of 7,819 lb. of cargo per 
flight. Tire figure nearly equals the 
cargo loading formerly handled by a 
Boeing Stratocruiser and a DC-7 over 
the same route. 

Jet Speed 

Speed still remains the big selling 
point for jet cargo loads. Industry lead- 
ers look forward to same day deliveries 
on a coast to coast basis for perishables. 
At the same time, this speed advantage 
has caused some operators to think in 
terms of higher cargo tariffs or a special 
surcharge similar to that favored by 
many airlines for passenger carriage. 
Most observers doubt that any across- 
the-board tariff raises will be placed on 
jet cargo but feel a flat surcharge could 
be levied as a guarantee on perishable 

Ground handling time for jet cargo 
is being closely studied by the industry 
through such organizations as the Air 
Cargo Terminal Facilities Committee 
of the Air Transport Assn. The com- 
mittee expects to develop a guide for 
the construction of adequate cargo ter- 
minal facilities by the end of this year. 
In addition to working closely with the 
American Trucking Assn, to improve 
service to truck-air shippers. ATA is 
co-ordinating plans with the U.S. Post 
Office Department for the more effi- 
cient movement of mail. 

Most favored idea, at present, for 
speedier delivery and loading of cargo, 
lies in a containerization experiment 
now being carried out by American and 
studied by United airlines. American 
hopes to use these cargo boxes on one 
third of its system, currently is using 
200 “Paul Bunvan" boxes and estimates 
a time saving of at least half an hour 
per plane loading. 
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Needs of Airports for Jets Stir Debate 


Washington— Greater attention will be focused on airport expansion and 
modernization projects for the next four years as the nation speeds its efforts 
to catch up with flight progress. 

Commercial jet transports have already reached the American scene even 
though inlimitcd numbers, but airways and terminal facilities arc not yet fully 
prepared to meet the increasing demands for traffic safety, speed and pas- 
senger convenience. 


By Ford 


There are about 23 airports in the 
United States upon which a jet airplane 
could land or take off with a reasonable 
load and fly the routes now operated 
by piston planes under favorable condi- 
tions. None, however, is completely 
adapted for full scale jet operations at 
maximum efficiency, although consider- 
able progress will have been made by 
the time airlines have completed their 
jet fleets. 

The Federal Aviation Agency surveys 
of airport development plans for the 
calendar years 1959 through 1962 
show and over-all requirement of $1,299 
million in new construction and im- 
provements. The survev covered 3.000 
airports in the United States and terri- 
tories and plans included land, grading 
and draining, terminal sites, buildings, 
control towers, lighting, paving and 
miscellaneous items. The FAA said 
the plans represented what airport 
operators considered desirable but not 
necessarily what would actually he spent 

A breakdown of the requirements 
and the cost of the plans is as follows: 
Air commerce airports: 

• .Site preparation, $189,868,000. 

• Land, $108,177,000. 

• Buildings, $244,197,000. 

• Lighting. $37,770,000. 

• Pavement, $359,285,000. 

• Mi 5 c., $81,076,000. 

• Total $1,020,313,000. 

General aviation airports: 

• Land, $79,059,000. 

• Building area development, $28,405, 
000. 

• Landing area development, $171,918, 

000. 

• Total, $279,382,000. 

• Grand total, $1,299,695,000. 

The airline industry, in planning for 
the jet age, found that while nearly all 
existing airports required alteration to 
some extent, jet transport service could 
be started, though at somewhat reduced 
efficiency. 

Basic configuration of the major air- 
ports is such that they could be made 
completely suitable if sufficient time and 
money were available. 

In most instances runways would 
have to be extended and secondary 


runways constructed, taxiways widened 
and bypass areas provided, and high- 
speed turnoffs from runways construc- 
ted. 

Terminal facilities, in many cases, 
were found inadequate to handle the 
current volume of passengers, let alone 
the big increase expected in the next 
few years. 

The total of 49 million passengers 
carried by airlines last year is expected 
to increase to 66 million next year, 93 
million in 1965 and 118 million in 
1970. Total movements-arrivals and 
departures— of all aircraft at airports 
with Federal Aviation Agency control 
towers increased from 4 million in 1946 
to 16 million in 1957. It is forecast 
that movements in 1960 will number 
22 million, in 1963, 30 million and by 
1970, 35 million. 

One of the major reasons why air- 
port development has failed to keep 
pace with the increase in air travel and 
the evolution of aircraft is the lack 
of financial support from the federal 
government level down to the commun- 
ity. 

Congress, recognizing the need for 
a national airport system in 1946 au- 
thorized a grant-in-aid program to assist 
public agencies in airport development. 
Funds appropriated for this purpose 
were usually far less than had been 
requested, cut in varying degrees by the 
Commerce Department, the Budget 
Bureau and even Congress. No budget 
requests were permitted to go to Con- 
gress in 1954. 

Funds Spent 

"While the 1946 act authorized a 
total of $500 million to be appropriated 
in seven vears, only $236.2 million had 
been made in nine years. As a result 
Congress in 1955 enacted a four-year 
airport aid act which specified that 
$63 million would be made available 
for this purpose annually. 

Programs for establishment of air 
navigation facilities suffered similarly. 
In 1955 tbe budget called for about S3 
million and in 1956, $23 million. After 
the Grand Canyon air tragedy, however, 
the requests were increased to $75 
million in 1957, to $146 million in 


1958 and to $175 million in 1959. 

Congress, after increasing the airport 
aid bill to S100 million annually last 
year, which the White House vetoed, 
lost little time in reconsidering similar 
action during the current session. The 
Senate easily approved a four year bill 
authorizing $100 million annually. The 
House considered a similar proposal, 
but White House reaction to such a 
measure was uncertain. 

The Administration, after expressing 
the desire to phase out federal partici- 
pation when present committments arc 
completed, this year suggested the phase 
out be over a period of four years with 
total appropriations not to exceed 
$200 million, half the amount Congress 

Besides the amount of federal parti- 
cipation in airport development, the 
Administration and Congress differ over 
how it is to be spent. The Congres- 
sional bill, introduced by Sen. Mike 
Monronev (D.-Okla.). would permit 
federal aid in the construction of termi- 
nal buildings. The Administration bill 

The Administration strongly opposes 
federal aid in the building of airport 
terminals and flatly states that the aid 
should be concentrated on the safety 
facilities of airports, where funding 
from other than Federal sources is not 
readily available. 

Retention of this clause is more likely 
to result in a presidential veto of the 
measure than the increased funds speci- 
fied. 

Elwood R. Quesada. FAA adminis- 
trator, told Congress the “realistic re- 
quirements" for airport development 
in which the Federal government should 
participate come to about $500 million, 
not $1.29 billion. 

If terminal buildings and miscellan- 
eous facilities beyond the gate are 
eliminated, and efforts are concentrated 
on true safety needs, he said, the figure 
drops well below the billion dollar 

History shows, he added, that even 
if Congress voted funds to pay for 
half the stated needs, the majority 
of local communities would not pro- 
ceed with major portions of their local 
airport programs. 

Quesada estimated that after deduct- 
ing about $350 million for terminal 
buildings, this factor would be about 
45%, which leaves $500 million to be 
raised by local communities with the 
federal government contributing up to 
half. 

An industry survey of airport de- 
velopment during the next four years 
shows a total need of $1.1 billion. It 
is anticipated that $521 million of this 
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JETLINERS 


DEMAND JET-AGE BRAKES 


From touch-down 

to the end of the landing run, 

the superb new jet airliners 

are under the smooth and certain control 

of Bendix Brakes. 

... It was entirely logical 
to look to the world’s most experienced supplier, 
to get brakes that were up to the exacting standards 
of these swept-wing giants. 

. . . For similar reasons 

Bendix Brakes are regular equipment 

on the largest military jet aircraft, 

as well as fully certified by CAA for the new civilian jets. 

. . . Brakes-by-Bendix is another reason why 
you can fly the jetliners with complete assurance. 


BENDIX 


SOUTH BEND, IND. 







cost will become available from local 
sources and $68.5 million from state 
sources, leaving a deficit of S477 mil- 
lion. This includes terminal area 
development. 

George Dement, Airport Operators 
Council vice president, told Congress 
that terminal facilities are a vital part 


of the over-all airport program and 
should not be excluded from federal 

However, he added, there should 
be no fear that federal money would 
be spent on terminals if more urgent 
requirements were necessary. 

Dement said projects for which Fed- 
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eral funds are requested are classified 
on the basis of (1) safety, (2) efficiency 
and (3) convenience. Since runways 
and taxiways are safety items, he said, 
no money would be spent for terminals 
at an airport where funds were needed 
for these items. 

The Air Transport Assn, pointed out 
that despite federal government in- 
terest in an adequate national system 
of airports, state and local governments 
have always carried and will continue 
to carry the bulk of the financial load. 
The government’s contribution under 
the -Federal Airport Act has averaged 
between 15 and 20% of the total in- 
vestment, ATA said. Although more 
lias been authorized, ATA added, the 
government as of last year, actually 
expended only $314.7 million under 
the Federal Airport Act out of the 
total investment of an estimated $3 

Federal Aid 

One of the reasons for the low per- 
centage is that at larger airports where 
construction costs run into the many 
millions of dollars, federal aid is very 
small in comparison. At smaller air- 
ports, the situation is different and 
the percentage runs higher. Federal 
funds are needed not only to help pay 
for the projects, but to provide stability 
to improvement programs and aid in 
raising funds locally. 

On an over-all basis, Quesada said, 
the government has expended more 
funds on airports than those provided 
under the Federal Aviation Act. He said 
the total federal contribution amounts 
to $2.6 billion, including construction 
under various depression relief pro- 
grams in the 1930s. 

But this is only a small part of 
federal participation in -the develop- 
ment of civil aviation, Quesada added. 
The government has established and 
maintained extensive air traffic control 
facilities and navigational aids without 
contributions from state and local 
governments. 

1960 Funds 

For Fiscal 1960, he said, the govern- 
ment has requested more than $500 
million for air safety regulation and 
for necessary operation, expansion and 
improvement of the control system. 
He estimated the total cost would be 
in excess of $2 billion in the next 

Meanwhile, state and local govern- 
ments, realizing that airports are not 
adequate to handle full-scale jet opera- 
tions, have initiated steps to provide 
financing for expansion programs. 
Numerous proposals to raise money 
through appropriations and other ways 
have already been introduced in state 
legislatures. 
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430 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR... 

Every day, nearly 22,000 people board approximately 430 
American Airlines flights, many of which are American’s famed 
Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. 

All American Airlines flights are lubricated with Sinclair Air- 
craft Oil. In fact, American Airlines lias relied exclusively on 
Sinclair Aircraft Oils for 25 years. This, plus the fact that 45% 
of the aircraft oil used by major scheduled airlines in the U.S. 
is supplied by Sinclair, is a tribute to Sinclair reliability. 



SINCLAIR AIRCRAFT OILS 

Sinclair Retining Co., Aviation Sales. 600 Fifth Ave., New York 20, N. Y. 
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Aeroflot Shows Big Gain — In Percentages 


Moscow— Russia's Aeroflot finished 1958 with traffic gains exceeding its 
own optimistic goals and with new plans for Soviet air transportation’s 
“shock tempo” development through 1965. 

Bolstered by increasing numbers of 50- and 70-seat, twin-jet Tu-104s 
and Tu-104As, Aeroflot last year flew 56% more passengers than in 1957. 
Cargo and mail volume— some of it carried by four-turboprop 11-18 Moskvas 
and An-10 Ukrainas— also reached new peaks. 


But the Russians regard 1958’s records 
as only a good starting point for Premier 
Khrushchev's ambitious Seven-Year Plan 
for civil aviation growth. This program, 
which officially began Jan. 1, 1959, 
seeks to eliminate the last vestiges of 
backwardness from Aeroflot’s operations 
and to make its services equal to any in 
the western world. 

Turboprop Lag 

The Soviet carrier failed to achieve 
only one major objective during 1958: 
it was unable to meet deadlines for 
placing turboprop aircraft in regular 
passenger operation. This lag is to be 
remedied in 1959, when, instead of 
starting 11-18 passenger flights with a 
few planes, dozens of route-tested turbo- 
props manned by experienced crews will 
be available for mass inauguration of the 

Even with the delay in introducing 
Il-ISs and An-1 0s, the Russian airline 
exceeded its 1958 passenger traffic tar- 
get by 17%. 

Aeroflot began the 11-18 break-in 
program last August when several of the 
planes were placed in scheduled, short- 
haul (900 mi.) cargo service between 
Moscow and Sverdlovsk in western 
Siberia. More and longer 1 1-1 S cargo 
nms out of Moscow were added during 
the fall and early winter. 

By year-end, the Ilyushin turboprops 
were hauling up to eight metric tons of 
mail and freight to such distant points 
as Khabarovsk in eastern Siberia, Frunze 
and Alma-Ata in central Asia, Baku on 


the Caspian Sea, and Adler on the 
Black Sea. lliese points, plus many 
other Russian cities and several East 
European capitals, are expecting passen- 
ger sen ice bv 75- and 100-seat 11-1 8s in 
1959. 

Production-model Ukrainas, operating 
out of Kiei’, started scheduled cargo- 
mail flights more than two months after 
the Il-ISs. Destinations included Mos- 
cow. Sverdlovsk and Tashkent in central 

Standard 84-passcnger An-1 0s and 
100-passenger An-lOAs arc slated for 
regular service this year. Another ver- 
sion of the Ukraina— the 130-passenger 
An- 16— is under development. 

Tu-1 14 Service 

Following the 11-18 and An-10 into 
service will be the giant, four-turboprop 
Tu-1 14 Rossiya. This double-decked 
transport, reputedly the world's largest 
made headlines last year by firing 21.362 
mi. in 77 hr. with only three inter- 
mediate stops. Total time in the air 
was 481 hr., and average flying speed 
was 441 mph. 

The Tu-1 HD's Moscow-Vladivostok 
Tashkent-Minsk-Moscorv routing took 
it over the capitals of all 15 union 
republics. Flight legs ranged from 4,999 
to 5,589 mi. 

Another Tn-114D flight from Mos- 
cow to Lake Baikal and return— a non- 
stop distance of 5,962 mi.— bore out 
earlier Soviet claims that the airplane 
could easily flv Moscow-New York non- 
stop (4,662 ini.). But the Russians now 


admit that a 4,000-5,000 mi. stage is 
uneconomical even for the Tu-1 14. 

Thus Aeroflot plans to make an in- 
termediate stop on the Tu-114's 4,250- 
mi. Moscovv-Khabarovsk run. The car- 
rier explains that "with one stop, dura- 
tion of the trans-Siberian trip will be 
increased by only an hour, or 10%, 
whereas passenger-mile costs will be cut 
almost in half because the Tu-1 14 could 
carrv 170-220 passengers instead of 
120!” 

With the 11-18 and An-10 entering 
passenger service six months to a year 
behind schedule, Aeroflot is making no 
definite predictions when regular Tu-1 14 
operations will begin. However, the 
Russians are counting on 120, 170 and 
220-passenger Tu-1 14s to make an im- 
portant contribution to Aeroflot’s total 
capacity during the Seven-Year Plan. 
Where Is Tu-110? 

Mysterious "disappearance” of the 
four-jet Tupolev Tu-110 from the Sov iet 
aviation scene in 1958 leaves but one 
new turbojet transport-the Tu-104B- 
to share the 1959 spotlight with the 
turboprops. Tire 100-passcngcr, twin- 
jet TU-104B is almost identical with 
the Tu-1 04 and Tu-104A in appearance 
and performance. Biggest differences 
arc the addition of 47 in. to the fuselage 
length, enlargement of the cargo holds, 
and installation of new flaps to improve 
landing and takeoff characteristics. 

Replacement of 18 to 24-passenger, 
piston-engine Il-14s with 400 to 500- 
mph. jet and turboprop transports 
carrying from 70 to more than 200 pas- 
sengers will provide an enormous in- 
crease in Aeroflot's seat-mile potential. 
Whereas the Russians rate the Tu-1 04 
as "seven times” more productive than 
the 200 mph. 11-14, the 11-18 is re- 
garded as "eight times” and the Tu-1 14 
as "20 times" more productive. 

Such figures are the basis for Soviet 
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11-18 MOSKVA ASSEMBLY LINE 

gers, 5.7 times as much mail and 6.4 
times as much cargo in 1956. Reduced 
to meaningful figures, this would be 
2,585,000 passengers, 42,800 metric 
tons of mail and 278,150 metric tons 
of cargo for the year. 

In 1957, revenue passengers rose 
69.2% to around 4,374,000, and cargo 
increased 21% to about 337,000 metric 
tons. Last year, a further 56% increase 
in passengers boosted the total to 6,823,- 

More Figures 

Another set of Soviet figures, which 
apparently covers international as well 
as domestic traffic, indicates that Aero- 
flot carried about 2.5 million passengers 
in 1955, 3 million in 1956, 5.15 mil- 
lion in 1957 and 8 million in 1958. 

These statistics show that while Aero- 
flot handles impressive quantities of 
cargo, it has a long way to go before 
reaching U. S. air passenger totals. In 
1958, U. S. scheduled domestic trunk- 
lines alone flew over 40 million passen- 


gers, and the nation's scheduled airline 
industry as a whole boarded close to 
50 million. 

If Aeroflot registers another 50% 
passenger traffic gain in 1959, the total 
of around 12 million persons carried 
will still be below the 13.25 million 
handled by the U. S. scheduled airline 
industry in 1946. 

Should Russia’s Seven-Year Plan goal 
of increasing air passenger traffic six- 
fold be achieved, Aeroflot will carry 
around 48 million persons in 1965—2 
million fewer than U. S. airlines han- 
dled in 1958. 

Aeroflot’s “phenomenal” 69.2% pas- 
senger traffic increase in 1957 and 56% 
gain in 1958 is far less impressive in 
terms of the rise in actual numbers of 
additional patrons. Thus Russia says 
it carried 5.5 million more air passen- 
gers in 1958 than in 1955. By com- 
parison, the U. S. scheduled airline in- 
dustry, while showing far smaller per- 
centage gains, increased revenue passen- 
gers bv nearly 8 million in the same 

Although its foreign operations are 
still small compared with those of lead- 
ing western nations, Russia made im- 
portant international air transport ad- 
vances in 1958. 

During the year it concluded bilateral 
agreements with India, France, Bel- 
gium, The Netherlands, England and 
the United Arab Republic. 

By year-end, Aeroflot was flying to 21 
foreign capitals and was conducting ne- 
gotiations for service to several other 
countries. Using Tu-104s and Tu-104As 
in competition with the piston-engine 
planes of other nations, Russia pre- 
dicted that its "faster, more-comrort- 
able and safer” equipment would cap- 
ture considerable business from capi- 
talist carriers in the Middle East, Near 
East and Europe. 

Domestically, Soviet jets replaced II- 


confidencc that passenger air travel can 
be expanded "six fold” between now 
and the end of 1965. In this seven- 
year period, Aeroflot hopes to show an 
average annual gain of 31% in passen- 
gers carried and 29% in ton-miles 
flown. 

Air Chief Marshal Paval F, Zhigarev, 
head of Aeroflot, asserts that this pro- 
jected rate of growth has never been 
achieved anywhere in the capitalist 
world by any type of transportation. 

Another measure of the new equip- 
ment’s impact on Aeroflot’s operations 
is the official estimate that jet and turbo- 
prop planes will fly 85% of the Soviet 
airline's passengers and 95% of its 
ton-miles in 1965. 

One of the Russian Seven-Year Eco- 
nomic Plan's major objectives is to 
bring the 1965 volume of production 
in many industries to the 1957-1958 
level of U. S. output in the same fields. 
In the case of air transportation, this 
goal may come close to achievement. 

Magnitude of Aeroflot's operations is 
still veiled in official secrecy. Until de- 
velopment of its new jets and turbo- 
props, the Russian air transport monop- 
oly’s biggest boast was that it had more 
route mileage and flew more scheduled 
plane miles than any other carrier in 
the world. Aeroflot has also claimed 
to be the biggest airfreight hauler. 

But when, on the basis of the sketchy 
figures available, Russia's air passenger 
traffic is compared with that of the 
United States, it is clear that the USSR 
is faced with a tremendous job of over- 
taking, let alone surpassing America, 
in the foreseeable future. 

In 1940, Russia boarded 293,803 pas- 
sengers on domestic routes and carried 
7,510 metric tons of mail and 43,461 
metric tons of cargo. Since then, nearly 
all statistics have been given in terms 
of percentage gain over previous years. 

Using 1940 as a base, Russia says it 
handled 8.8 times as many air passen- 
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14s on a number of main routes includ- 
ing Moscow to Alma-Ata, Moscow- 
Vladivostok and Moscow-Pctropavlovak, 
Kamchatka, the latter being the USSR’s 
longest air link— 5,590 mi. Il-14s, in 
turn, bumped obsolete 11-1 2s and Li-2s 
(Russian version of the DC-3) from 
trunk routes not served by jets. 

Domestic route mileage, which is 
slated to increase by "many thousands 
of kilometers" during the Seven-Year 
Plan, rose substantially in 1958 as Aero- 
flot used large numbers of "surplus" 
piston-engine planes to provide direct 
service between points that formerly 
had only indirect connections. 

Aeroflot still has no efficient feeder- 
liner for short-haul operations. Intro- 
duction of designer O. K. Antonov's 
six-passenger Pchelka (Little Bee) trans- 
port is behind schedule. 

To meet some of its short-haul re- 
quirements, Aeroflot purchased "tens” 
of four-place, twin-engine Super Aero- 
45s from Czechoslovakia. However, 
Soviet civil aviation officials have called 
on the government to authorize con- 
struction of a ”26 to 30-passenger plane 
with excellent landing and takeoff char- 
acteristics in order to permit airline 
service between medium and small-size 
towns having poorly-equipped airports.” 

Helicopter Service 

Also in the short-haul field, Russia 
inaugurated its first scheduled intercity 
helicopter service late last year. Ten- 
passenger Mi-4s began flying between 
Simferopol and Yalta in the Crimea. 

A second intercity helicopter oper- 
ation— between Adler and Sochi on the 
Black Sea— was scheduled to start early 
in 1959. Helicopter sendee to difficult- 
to-reach areas of the Urals, Siberia, cen- 
tral Asia, the Far East and Kamchatka 
is planned before the end of the year. 

With jets already in operation and a 
sizable fleet of turboprops due to begin 
scheduled passenger service shortly, 
Aeroflot will switch emphasis to ground 
facilities during the early 1960s. Bil- 
lions of rubles have been set aside for 
vastly improved airports. 

Under the Seven-Year Plan, capital 
expenditures for airport construction 
will more than triple in 1959-1965 as 
compared with 1952-1958. Ninety 
“trunkline” airports are to be built or 
rebuilt; the network of local fields will 
be "significantly expanded;” and air- 
ports equipped for around-the-clock op- 
erations will increase “three-fold.” 

Old-fashioned air terminal architec- 
ture is to be replaced by contemporary 
designs. Glass and concrete will be used 
extensively. Interiors will have fluores- 
cent lighting and air conditioning— the 
latter a real innovation to most Rus- 

New terminals at major cities will 
include one or two long passenger load- 
ing fingers. Parking lots, now practically 


non-existent, will handle several thou- 
sand cars. In some cases, small heliports 
will be built near the terminals to facili- 
tate fast airport-downtown transporta- 

Enlarged Facilities 

Tire new Kiev air terminal, featuring 
a second-floor observation deck and 
roofed loading concourse, will have eight 
times the space of the present structure. 

Urgent need for additional terminal 
space has been apparent to western 
travelers visiting Moscow’s Vnukovo air- 
port. Here, during peak traffic periods, 
over 1,000 passengers an hour pass 
through a structure built to accommo- 


date Russia's relativcly-light, prewar air- 
line business. 

Addition of two new wings, one for 
domestic and the other for international 
passengers, has somewhat relieved the 
cramped conditions at Vnukovo. Bag- 
gage handling and other terminal oper- 
ations have been reorganized. Prepara- 
tion of hot, in-flight meals for jet pas- 
sengers leaving Moscow has been put 
on a mass-production basis. 

Some of Russia’s larger airport ter- 
minals will be designed to accommodate 
"several tens of thousands of persons 
daily.” Standardized in many respects, 
the buildings will be completed in 
stages as the need arises. 
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★ FLIGHT INSTRUMENTS 

★ GENERAL ELECTRIC Instrument Service Station 
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FLIGHT POWER 


BRAIN POWER 


Bristol Siddeley Engines Limited 






THE CHALLENGE. The changing face of aviation 
demands further development of established powerplants; 
demands design of new forms of power; demands the right 
engine at the right time in.the right quantity. 
ANSWERED BY A GREAT NEW COMPANY 
Bristol Siddeley Engines Limited allies the minds, skills, 
resources of Bristol Aero-Engines and Armstrong Siddeley 
Motors to form a new giant of immense capability, immedi- 
ately equipped for a dominant role in world aviation. 

Already Bristol Siddeley presents a great range of power- 
plants, extending over the whole field— turbojets, jet-props, 
ramjets, rocket motors, piston engines. All outstanding in 
design and performance, developed and produced by the 
partner companies individually. 

It has factories equipped with the most modern mach- 
inery to implement modem production methods, and a 
highly skilled labour force maintained through its own 
advanced apprentice training schools. 


More important — Bristol Siddeley possesses a vast com- 
plex of test plants which can simulate now the extreme 
conditions of flight in the future. 

And behind all these resources stands the most vital: 
the research, design and development brain power that will 
keep Bristol Siddeley ahead in answering the challenge of 
modern aviation. 

SAPPHIRE— turbojet . . . high subsonic and supersonic speeds 
powerplant of the Javelin all-weather interceptor and the 
Handley Page Victor bomber. 

Proteus — most powerful jet-prop in airline service . . . remark- 
able mechanical excellence and exceptional reliability ... in 
the Bristol Britannia. 

vh-er — turbojet . . . exceptional handling qualities . . . powers 
the Hunting Jet Provost, KAF's basic jet trainer, and the 
Jindivik pilotless target aircraft. 

Orpheus — leading lightweight medium-thrust turbojet . . . 


already specified in 8 countries for 14 different aircraft includ- 
ing the outstanding Lockheed Jetstar. 

single mamba — jet-prop . . . stressed for naval operations such 
as dock landing and catapulting . . . installed in the Short 

Thor— a fully developed ramjet engine . . . powers the Bristol/ 
Ferranti Bloodhound guided missile system, chosen as Britain’s 

unit of the successful Black Knight research rocket. 

Olympus — turbojet . . . remarkable for great power at high 
altitude and very low fuel consumption . . . powerplant of the 

double mamba — jet-prop . . . virt ually twin-engined reliability 
for long oversea reconnaissance duties . . . powers the Fairey 


centaurus and Hercules — two radial piston engines, with 
Bristol-pioneered sleeve-valves . . . renowned for their reli- 
ability and long overhaul life. 

P181, P182 — turboshafts . . . remarkably compact for power 
developed . . . P181 designed for helicopters, P182 for fixed- 


Bristol 



Siddeley 
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163 


162 


• AIR TRANSPORT 


Nations Scramble to Fill Bigger Fleets 


Airlines throughout the world last 
year fought with expanded piston fleets 
for traffic that increased, but at a slower 
rate, during the interim before the full- 
scale jet age. 

Many carriers received the last units 
of their piston aircraft orders and total 
capacity offered outran the available 
traffic, resulting in load factors which 
in many cases were down, at least to 
some extent. Routes were expanded and 
the battle for traffic rights under bi- 
lateral agreements continued its sharp 

A major issue before the airlines last 
month was the question of fare differ- 
entials between piston and turboprop 
versus jet aircraft. Resolution of this 
conflict was certain to have far-reaching 
effects on the character of the airlines’ 
jet age. 

Among the 1958 developments in 
world airline operation were the fol- 
lowing: 

Argentina 

Four commercial airlines were regu- 
larly active last year in Argentina, 
where privately financed carriers were 
struggling to establish themselves after 
being banned for some years under the 
former government of Juan Peron. Po- 
litical and economic unrest in the 
country added to their problems during 
1958. ' 

Biggest carrier of airline traffic was 
the state-owned Aerolineas Argentinas, 
with a 1958 total of 482,498 passengers 
and a passenger load factor of 64%. 
Aerolineas operated at a deficit for the 
year of 53,768,082. The airline will re- 
ceive three of an order of six de Havil- 
land Comet 4 jets this year an expects 
to begin jet service to the U. S. and Eu- 
rope this spring. 

Privately owned Transcontinental 
S. A. completed its second year of do- 
mestic operation with converted C-46 
equipment and last fall opened service 
to New York with Lockheed Super II 
Constellations. Transcontinental car- 
ried 143,138 passengers with a load 
factor of 54.7% and 6,075 tons of 
freight with a load factor of 61%. Defi- 
cit for the fiscal year ending in March 
is estimated at SI. 5 million. 

The airline has four Convair 880 jets 
on order for 1961 delivery, hopes to 
extend its routes to the U.S. West 
Coast and on to Tokyo. 

Belgium 

Sabcna Belgian World Airlines car- 
ried almost a million passengers in 
1958, raising its total of the previous 
year by about 300,000. A strong stimu- 
lant to Sabena’s traffic was the Brussels 
World Fair. This exhibition boosted 


Sabena’s helicopter services, which car- 
ried 15,000 passengers over its routes 
from France, Germany and Holland 
and another 65,000 passengers on sight- 
seeing flights. 

Sabcna received the final two Doug- 
las DC-7Cs last year in its order of 10 
and expects to receive its first of Boe- 
ing 707-320 jets this year. Adding 
leased Super Constellation equipment 
to its transatlantic fleet of DC-7Cs, the 
airline carrier 39,976 passengers across 
the North Atlantic last year, increas- 
ing its share of this market from 3.8% 
to 6.9%. 

Brazil 

Brazilian commercial aviation re- 
portedly had a bad year in 1958 al- 
though actual statistics will not be 
available until later this year. Accord- 
ing to preliminary reports, all Brazilian 
airlines except Varig were operating in 
the red last year. 

Proposed jet aircraft purchases re- 
portedly may be delayed. New equip- 
ment going to Brazilian carriers this year 
is composed of five additional Viscounts 
for VASP Airlines and three Caravelles 
for Varig. Financing for these aircraft 
already has been arranged. 

Canada 

Early this year the Canadian govern- 
ment revealed a long-awaited decision 
on competitive sen-ice on the trans- 
continental air routes, until then a 
monopoly for the government's Trans- 
Canada Airlines. Now Canadian Pa- 
cific Airlines will be able to fly one 
daily sen-ice each way between" Van- 
couver, Winnipeg, Toronto and Mont- 

The government followed the recom- 
mendations of its Air Transport Board, 
which after extensive public hearings 
last fall, recommended the one flight 
daily to strengthen CPA's sen-ices in 
the international field. CPA operates 
to Mexico and South America out of 
Toronto and Vancouver, from Van- 
couver to the Orient, Australasia and 
Europe, and from Montreal to Portugal 
and Spain. 

Canadians will also have a chance 
at a competitive airline between major 

The situation is to be reviewed in 
two veals, when CPA can again apply 
for more sen-ices. It had applied for 
five routes across Canada, covering vari- 

Botli TCA and CPA arc readying for 
a competitive struggle, and both have 
ordered new aircraft for their present 
scn ices, some of which will be delivered 
late this year. TCA has orders for 
four more Viscount aircraft a Super 


Constellation for early 1959, will re- 
ceive delivery of the first of six DC-8s 
late in 1959, and the first of 24 Vickers 
Vanguards early in 1960. TCA now has 
46 Viscounts in service along with 12 
Super Constellations, as well as other 
aircraft. By 1961 TCA expects to be 
the first airline in the world to have 
only turbine powered aircraft in use. 

CPA is now operating six Bristol 
Britannia aircraft on its routes from 
Vancouver to Europe via the Polar 
route, to Honolulu and Tokyo and 
Hong Kong. It has 15 Super DC-6B 
aircraft on these and other sen-ices to 
Australia, New Zealand, South Amer- 
ica. Mexico, Portugal and Spain. It 
plans to use DC-6B aircraft on domes- 
tic Canadian routes and to use more 
Britannias on its international routes. 

Most important event during 195S 
for French air carriers, both state-owned 
and private, was the expected denuncia- 
tion in July of the 1946 Franco-Ameri- 
can bilateral. The French this year 
expect to negotiate a new bilateral 
which, among other things, would give 
state-owned Air France landing rights 
on the U. S. West Coast. 

French also hope a new bilateral may 
open U. S. gateways to France’s two 
main private carriers. Transports Acriens 
Intercontinentaux (TAI) and Union 
Acromaritime dc Transport (UAT). 

TAI presently holds exclusive rights 
among French carriers to routes beyond 
Saigon to Australasia, and Tahiti. The 
carrier wants to carry traffic from Aus- 
tralasia to the U. S. West Coast, per- 
haps via Honolulu. 

UAT, largest French private airline 
which operates mainly between French 
and African points, would like to enter 
the Miami gateway via a route which 
would originate in Johannesburg and 
stretch to Miami via Dakar and French 
possessions in the Caribbean. 

TAI and UAT would use Douglas 
DC-8 jet liners on these new routes 
Each carrier has two DC-8s on order. 

Air France officials are hoping for 
Los Angeles or San Francisco as their 
West Coast terminus on cither a polar 
route or an extension from eastern 
U. S. points. Ideally, the French would 
like the U. S. to match each Fifth 
Freedom route it gets from France (for 
TWA and Pan American) with a like 
route in the U. S. for Air France. 

On the basis of incomplete 1958 
figures. French carriers report a suc- 
cessful year. Air France ton-miles were 
up 5%; its passenger-miles, 7%. Pas- 
sengers carried totaled 2,510,000. Sys- 
tem wide load-factor was 66%. 
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FIRST AEROLINEAS COMET 4 


On May 15, Air France will begin 
sen-ice with the medium-range Sud 
Aviation Caravelle jet transport. Cur- 
rent plans call for initial Caravelle 
scn-icc between Paris and Near East 
points; later in the summer Caravelles 
will be put on a Paris-London-Nicc 
route. Company also expects to fly the 
Caravelle biweekly between Paris and 
Moscow with a stop at Warsaw. Air 
France presently serves Moscow non- 
stop from Paris with Super G Con- 
stellations on biweekly basis. 

During the peak North Atlantic sea- 
son this year, Air France is planning 
2S weekly flights, 23 between Paris- 
New York and five between Paris- 
Montrcal. Company's Paris-Tokyo polar 
route will be operated biweekly be- 
ginning in March. Passenger total on 
the North Atlantic last year was 90.569. 
up from 75,241 in 1957. 

TAI passenger-kilometers in 1958 
were up 11% from 1957, its ton- 
kilometers increased 10%. The carrier 
racked up 26,580 flight hours on its 
own system, plus an additional 6,633 
hr. on charter flights for Sabcna. Air 
France and Air Algerie. During 195S 
TAI carried 74,847 passengers- on its 
system, an increase of 19% over 1957. 

Company presently is having some 
difficulty with Australian and New 
Zealand authorities over landing rights 
for its three DC-7Cs. This has kept 
TAI from fully exploiting its new 
equipment on its own route. It wants 
to clarify its position in Australasia be- 
fore delivery of its two DC-8s in June- 
Julv, 1960. TAI, in hopefuFanticipa- 
tion of getting U. S. landing rights on 
the West Coast, recently opened a Los 
Angeles office. 

UAT during 1958 continued to de- 
velop its cargo runs between France 
and Africa along with its growing pas- 
senger service. Preliminary estimates of 
the carrier’s cargo ton-kilometers during 
1958 are 18 million, 15% over 1957. 
UAT also continued to increase its 
passenger business between French and 


African points, particularly between 
Paris and French West Africa. Car- 
rier’s main fleet consists of nine DC- 
6Bs, some of which arc used in cargo 
configuration. Company also operates 
seven Nord Noratlas cargo-passenger air- 
craft and seven dc Havilland Herons on 
its internal African routes. 

UAT, largest of the French private 
carriers, expects delivery of its two 
DC-8s during 1960. The carrier al- 
ready has some jet experience, having 
used Comet Is. 

Air Algerie, also a private carrier, con- 
tinued to benefit during 1958 from the 
increased traffic resulting from the Al- 
gerian war. Passenger traffic in the first 
10 months of 1958 was up 17% over 
the like 1957 period. In the same 
period, the carrier’s cargo and mail ton- 
kilometers registered a sharp increase 
of 55%. During 1958 the carrier placed 
orders for four Caravelles. 

Attempt during 1958 to launch a 
domestic air service within France 
failed. Grouping of all French carriers, 
together with SNCF, French National 
Railways and several banks, was unable 
to bring off the scheme. After several 
months of operation between French 
cities the new airline— Air-Inter— ceased 
operations. Apparently not enough traf- 
fic was generated to justify the heavy 
operating costs. 

Germany 

In its fourth year of post-war opera- 
tion, fast-growing Lufthansa German 
Airlines expanded its route system 50% 
and increased its total of passengers 
carried 45% to 622,500. 

Traffic on its European segments 
was up 60%: North Atlantic increase 
was also 60%; Near East routes showed 
a 33% gain and domestic traffic within 
Germany was up 20%. 

Lufthansa flew 98,91 5,364 ton miles, 
an increase of 51% over 1957. Cargo 
rose 70% to 5,602 tons, mail increased 
36% to 2,102 tons. Passenger load 
factor for 1958 was- 53.6%, down from 


57.2% in 1957, reflecting the airline’s 
absorption of new routes including serv- 
ices to Cairo, Chile, Brussels, Rome, 
and Brazil. Fleet additions during the 
year included delivery of three of nine 
Vickers Viscount 814s. Lufthansa has 
four Boeing 707-420 jets on order with 
plans to begin jet service in spring, 
1960. 

Further route expansion is planned 
this year, with sen-ices to Athens, Man- 
chester, Milan and Stockholm sched- 
uled to begin next month, and sen-ices 
to Barcelona, Geneva and Nice planned 
in May. 

In the North Atlantic operation, 
Lufthansa carried 54,413 passengers in 
195S, including 32,134 economy class 
customers. 

The airline’s overall 1958 load factor 
was 50.3%, compared to 53.1% in 

1957. 

Great Britain 

Most significant issue during 1958 
to British airlines and aircraft industry 
was the controversy over fare differen- 
tials between jet and other aircraft. The 
industry is heavily committed to pro- 
duction of turboprops. 

Strong advocates of a fare differential 
structure were the Ministry of Trans- 
port and Civil Aviation, British Euro- 
pean Airways and virtually the whole of 
the aircraft industry. British Overseas 
Airways Corp., more heavily committed 
to turbojets, was less emphatic on the 

British European Airways registered 
a record net profit of $3 million during 
its financial year ending Mar. 31, but 
show-ed poorer results for the rest of 

1958. Total revenue was up 10% to 
$85.9 million, but passenger capacity 
was up 13.1% to 961,242,000 ton 
miles and passengers carried were up 
less than 1% to a total of 2,760,000. 
Over-all load factor for the year was 
60.1 %. Passenger load factor was down 
11.1% to 62.3%. 

BEA retired the last of its piston 


AVIATION WEEK, Me 


165 


• AIR TRANSPORT 


lanes in July 10— Elizabethans— and 
ecame the first airline to operate an 
all turbine fleet on its external routes 
with 74 Viscounts. BEA now has the 
largest fleet of gas turbine aircraft in 
the world. According to Vickers, the 
Viscount carried 34% of the total intra- 
European air traffic last summer— 12% 
more than any other aircraft. 

Clipped wing Comet 4B will begin 
BEA service in the autumn and will be 
put on the Rome, Athens, Istanbul, 
Geneva routes principally to meet the 
United States jet challenge. 

Delivery of its Vanguards should be- 
gin early in 1960 and BEA hopes to 
have 10 Vanguards operating on its high 
density routes by the end of that year. 

By the end of February the airline 
had received its sixth Comet and de- 
livery of the final 13 is expected this 
year. In April. BOAC Comets will take 
over from the Bristol Britannia on 
BOAC's Far East service to Hong Kong 
and Tokyo, and on the Australian and 
South African routes later this year. 

By December last year BOAC had 
put the whole of its Britannia fleet into 
service. The long range 312 version 
was used to extend its transatlantic 
service to San Francisco, Detroit, Chi- 
cago, Montreal and to Caracas and the 
Caribbean. 

Britannia 102s relieved by the Comet 
on the Far Eastern routes will be 
switched to the West African routes 
during April this year and complete an 
all Britannia service to Africa. This will 
remove the last Stratocruisers from 
BOAC service. All but two of these 
planes were handed hack to Boeing Air- 
plane Co. in a trade-in jet deal. BOAC 
has sold its Constellations-but had still 
its Argonauts to dispose of. By the end 
of this year the only piston engined air- 
craft operated by BOAC will be its 
DC-7C fleet, sharing the Atlantic and 
transamerican routes. 

These aircraft, together with the 
Comet and Britannia, will be replaced 
by the Boeing 707-420 jets from De- 
cember this year onwards. First Comets 
to be relieved on the Atlantic will then 
be used to open the old BOAC route 
to South America. 

BOAC has declined to issue esti- 
mates of total revenue for the last cal- 
endar year, but apparently it is still 
likely to be well in the red. Last year 
it suffered a net loss of S7.8 million. 

Total passenger miles flown by 
BOAC were 1,431 million, up from 
1,319 million last year which total just 
about matched the increase in capacity 
offered. 

Holland 

KLM Royal Dutch Airlines earned 

53,292,000 net income last year on 
total operating revenues of 5129 mil- 
lion. It carried 940,000 passengers last 


year, an increase of 27,000. Two im- 
portant route additions were made 
during the year, an Amsterdam-Moscow 
service and a polar route to Tokyo. Two 
other cities, Kuala Lumpur in Malaya 
and Tripoli in Libya, also were added 
to the KLM network in 1958 to bring 
its total to 105 cities in 74 countries. 

At the same time, KLM lost its route 
between Amsterdam and Jakarta, Indo- 
nesia, because of political developments. 

The Dutch airline added five DC- 
7Cs and three Lockheed 1049H Con- 
stellations to its fleet during the year. 
Delivery of 12 Lockheed Electra tur- 
boprops is scheduled during 1959, and 
the airline expects its first of eight 
Douglas DC-8 jets early next year. 

To help finance the jet orders, KLM 
planned to offer 517 million in con- 
vertible debentures due in 1979, on 
the New York and Amsterdam ex- 
changes. 

Italy 

Alitalia, finishing its first full year of 
operation after merging with LAI, was 
in the van of jet surcharge proponents in 
1958 in the International Air Transport 
Assn, controversy. Alitalia flew 411 mil- 
lion passenger miles during the first 1 1 
months of 1958, an 18% increase over 
the entire 1957 total for both carriers 
before the merger. 

Passengers carried by Alitalia in 1958 
totaled about 600,000. The airline for- 
merly handled Italy’s domestic routes 
with LAI flying the Atlantic run. Trans- 
atlantic passenger total last year for 
Alitalia was 26,425, up from a 1957 
Italian flag total on the run of 12,161. 

Alitalia received the last units of its 
Convair 440 and DC-7C orders last 
vear, now has a fleet of 10 Viscounts, 
six DC-7Cs, six 440s, and 1 1 DC-6Bs. 
Six Douglas DC-8 jets are on order for 
early 1960 delivery. 

There were no major additions last 
year to the airline's route structure. 
Among 1959 plans are services to Kara- 
chi and Bombay, and the inclusion of 
London on the route to North America. 

Japan 

Japan Air Lines went forward during 
1958 with an expansion program which 
it hopes will result in an around-the- 
world jet service within the next four 

The airline carried 72,277 passengers 
and flew 185 million passenger miles 
on its international routes during the 
year ended Sept. 30, 1958. The domes- 
tic totals were 399,155 passengers and 
175 million passenger miles. 

The Japanese carrier stepped up its 
transpacific schedules last April from 
five to seven weekly with the delivery 
of additional DC-7C aircraft. The air- 
line's route to Bangkok from Tokyo was 
extended to Singapore, and survey 
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flights to Sao Paulo, Brazil, were in- 
creased to bi-monthly and offered as 
scheduled services. 

Japan Air Lines has ordered four 
Douglas DC-8 jet transports and is con- 
sidered to have government political and 
financial backing for any additional jet 
orders it decides to place. Meanwhile, 
it plans to inaugurate transpacific sen- 
ice to Los Angeles in May and to Seattle 

Scandinavia 

Scandinavian Airlines System earned 

5105.463.000 in total revenues during 
the year ending Sept. 30, 1958, an in- 
crease from 596,081,000 during the pre- 
vious like period. Total costs for the 
1957-58 period were 5105,463,000, in- 
cluding an additional depreciation al- 
lowance over the regular such costs for 
a depreciation total of 59,459,000. 
Costs for the previous year were 594,- 
054,000. 

SAS last fall entered into a highly 
significant arrangement with Swissair 
under which the two carriers will lease 
jet equipment to each other and pool 
their maintenance and overhaul. Under 
the agreement, Swissair will lease two 
of its five Convair 880-25 transports, 
scheduled for delivery late next year, to 
SAS for a four-year period. SAS in 
turn will lease four Sud Aviation Cara- 
velle jets to Swissair for a like period. 
The Scandinavian carrier increased its 
Caravelle order by four to a firm 16, 
with first deliveries scheduled. 

The agreement calls for Swissair to 
maintain both carriers’ Convairs and 
engines, and SAS to maintain the Cara- 
velles and the Douglas DC-8 jets and 
DC-7Cs which both airlines have 
bought. Both carriers thus will have 
common jet fleets and complementary 
route structures, with Caravelles hand- 
ling European runs, Convairs on medi- 
um routes, and DC-8s on the North 
Atlantic. 

The SAS-Swissair arrangement, pro- 
viding an approach to the vital problem 
of cutting jet-age costs and financial 
investment, is considered of great in- 
terest to other European carriers. 

SAS carried 1,510,000 passengers over 
its system in 1957-1958, up from 

1.396.000 passengers in the previous 
fiscal year. 

The airline is entering its third year 
of polar "route sendee between Copen- 
hagen and Tokyo, and its fifth year 
over the West Coast-Europe polar 
route, both of which it pioneered. Last 
year on the North Atlantic SAS carried 
118,088 passengers, up from 87,000 the 
vear before. It was the first airline to 
eliminate the tourist class when the 
economy fare went into effect on the 
North Atlantic last April, and it car- 
ried 88,168 passengers in the new fare 
class. 
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Economics Lags in Technological Race 


By William H. Gregory 

New York— Aviation enters 1959 with over-all market prospects that seem 
disarmingly stable when compared with the uncertainty facing individual 
companies caught in the cross currents of swiftly changing technology and 
the not-always-successful efforts of economics to cope with them. 

Military sales of aircraft, missiles and space vehicles for the calendar year 
1959 should closely approximate the $10.3 billion estimate for actual expendi- 
tures in 1958. With increased deliveries of commercial jet transports this 
year, total sales of the industry will be over $12 billion. 


Changeover to missiles, heralded as 
a revolution in the industry, is only one 
of the many problems the industry 
faces. The basic economic problems: 

• Fewer, more expensive weapons are 
being bought. This means fewer pro- 
grams and a more intense competitive 
scramble for them. 

• Increased research, if it docs in fact 
increase, will accelerate the already rapid 
rate of obsolescence in weapons sys- 
tems. Existing systems only just ma- 
turing in development will find them- 
selves displaced by even more potent 
ones appearing on the horizon. 

• Fixed level for military expenditures 
as administration policy will force 
stretchouts and cancellations of older 
systems to provide support for newer 
ones. Dropping of Chance Vought's 
Regulus II airbreathing missile because 


of development of the Lockheed Polaris 
solid propellant submarine-launched 
ballistic missile last year and the siphon- 
ing of money from various programs 
to fund the fast moving Minutcman 
solid propellant ballistic missile for 
USAF are signs of this trend. 

Finding a satisfactory product mix to 
cope with the situation is becoming an 
elusive thing for companies. 

For military business, in essence serv- 
ing a single customer responsible for 
about 85% of the industry’s total sales, 
this means providing a broad spectrum 
of scientific capability'. Because of the 
increased cost and complexity, neither 
the military nor the company, may be 
able to afford to develop a prototype 
vehicle for a major weapon system. Thus 
the military' may buy a company rather 
than a product, with a natural result 


past performance on major rveapons be- 
comes an important factor. Competing 
for prime systems contracts is tough for 
newer, but ambitious contractors. 

Though a slorv process, the excess of 
plant capacity and possible elimination 
of some contractors that Air Force lead- 
ers as Gen. C. S. Irvine have svamed 
was impending seems to be coming to 
pass. Changes to compensate contrac- 
tors for their increasing problems and to 
provide greater reward for the more effi- 
cient have been discussed and some 
action possibly may result in Congress 
this year. 

One result has been the appearance 
of the team proposal. By combining, 
companies can furnish the broad tech- 
nological capability and experience— 
especially in avionics— they may not have 
been able to offer singly. 

Commercial business as a way to add 
to the product mix had its osvn pitfalls. 
None of the five companies building 
nerv turbine engine transports— Boeing, 
Douglas, Convair, Lockheed or Fair- 
child— have reached the break-even point 
covering full development costs. In- 
tense competition for sales has led to 
such radical measures as accepting trade- 
ins of used airplanes, a potentially un- 
economic device. 

Other companies which have followed 
military urging to invest more of their 
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EXPENDITURES FOR MILITARY AIRCRAFT IN 1958 



own funds in off-the-shelf products 
have found orders slow in forthcoming. 

Economic problems trailing in the 
wake have come in myriad shapes. 

• Profit margins have declined slowly 
but steadily from 3.7% of sales in 1954 
to 2.4% in 1957 and 2% last year. In- 
creasing cost-plus research and develop- 
ment type contracts and tougher pro- 
curement policies contributed strongly 

• Competition is becoming tougher not 
only for prime contracts, but also for 
subcontracts. Traditional subcon- 
tractors find themselves competing with 
companies that traditionally held prime 
contracts; shifting into new technologies 
forced many companies onto unfamiliar 
ground and left others with idle plants. 

• Fixed assets tend to grow with gov- 
ernment insistence on more company 
financed research. Though there is ex- 
cess plant capacity, especially high bay 
airframe plants, new capacity must be 
built for development of new weapons 
at inflated construction costs. 

• Debt is rising, both short term bank 
and long term public borrowing. Broad- 
ening of the equity base, that is sale of 
additional common stock to the pub- 
lic, appears desirable to some com- 
panies, but the industry’s other eco- 
nomic problems have caused aircraft 
securities to lag behind the broad mar- 
ket rise experienced by industrials as 
a whole in 1958. Historically, aircraft 
company listings have not been frequent 
on the New York bond market, but 
early this year Boeing, Chance Vought, 
Douglas, Lockheed, Martin and North- 
rop issues all could be found. 

• Restriction on progress payments have 


placed added demands on working capi- 
tal. Slower payments and the resulting 
rise in receivables has, along with cap- 
ital investment, led to the aforemen- 
tioned rise in borrowing. 

• Renegotiation has trimmed profits of 
companies at a critical time when they 
are faced with heavy demands for cap- 
ital and competitive pressures. One 
company reports spending S600.000 
alone on a recent unsuccessful bid. In- 
terest costs also have nicked into the 

The natural tendency in times of tur- 
bulence is to dwell on the troubles. But 
the industry also has some solid factors 
on the plus side. 

• Industry has been able to cope with 
the increased financial demands made 
upon it and still carry out its techno- 
logical mission. 

• Aviation’s market, despite the changes, 
is still a vast one and total industry' em- 
ployment. though declining, is approxi- 
mately 760,000 persons. 

• Backlogs, though declining also, stood 
at SI 3.1 billion as of Sept. 30. 195S. 

• Earnings have declined— drastically for 
some companies— but the industry has 
shown a capacity for remaining profit- 
able in a time of depression and financ- 
ing troubles plaguing its military cus- 
tomers. 

• Aviation has demonstrated its utility 
to business on the business man’s terms. 
Tin’s solid and increasing growth of 
business flying is a development whose 
significance should not be underrated. 

When cutbacks and stretchouts first 
generated an economic crisis in the in- 
dustry in the last half of 1957, it looked 
for a time as if borrowings might reach 


a billion dollars, probably more than 
private lenders could supply. By the 
time the initial wave subsided, actual 
borrowings were closer to $300 million 
and the talk of government backed V- 
loans died. (AW July 7, p. 54.) 

Acquisition by the industry of sub- 
stantial long term debt as a result, 
mostly through public sale of deben- 
tures, which are tantamount to un- 
secured bonds, can be looked at in two 


Heavy Burden 

In a contracting industry, where the 
future can turn from good to bad over- 
night with the cancellation of a major 
program, such debt can be a heavy bur- 
den. With many of these debenture 
issues convertible into common stock 
there is the added specter of equity di- 
lution for the present shareholder. 

This may not be all to the bad, how- 
ever, since these convertible issues also 
offer the company a way to broaden its 
equity base which may have certain ad- 
vantages. By setting a floor, through the 
price at which the debentures can be 
converted, the company and the share- 
holder are assured that actual conver- 
sion and increase in the number of 
shares is not likely to occur unless there 
has been a worthwhile rise in the price 
of the stock. Since the conversion price 
is at worst the current price of the stock, 
the company and the shareholder have 
a hedge against the future. If the price 
of the stock.drops, the debenture holder 
is likely to simply hold on to his de- 
bentures until they mature and not con- 

The company might do better to sell 
shares outright, but market peaks are 
quite difficult to determine except in 
retrospect. 

Debenture Issues 

Regardless of the pros and cons, most 
aircraft and airline public financing has 
involved debentures. These issues have 
been generally successful and some are 
selling at a premium. Boeing and 
Douglas both were able to complete ma- 
jor financing for their commercial jet 
as well as military programs. The Doug- 
las issue turned out to have been espe- 
cially well timed. It was a relatively 
early one and came at the time when 
Douglas stock was selling around S90 a 
share. Since then uncertainties have 
plagued the aircrafts and Douglas has 
dropped to below $55 a share. 

Another example of debenture finan- 
cing is Kaman Aircraft Co., which sold 
a $1,250,000 convertible issue early this 

At 6% interest, this financing is 
not cheap, but the company appeared 
to find the opportunity to broaden its 
equity base in this manner more de- 
sirable than an outright sale of stock. 

Broadening of the equity base is 
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likely to get increased attention this 
year, both by manufacturers and air- 

Manufacturers are concerned because 
one disputed issue in the debate over re- 
negotiation has been profit margin. 
Figured on sales by the industry, profit 
margins have been well below non- 
defense industries. Military producers, 
for example, cite their 2.4% margin on 
1957 sales compared to the 5.9% aver- 
age return by all major U. S. manufac- 
turers that vear. 

But profit margin for airframe com- 
panies. computed on net worth, aver- 
aged 17% for the vears 1946 through 
1957 compared with 14% for all U.S. 
manufacturers, according to Aircraft In- 
dustries Assn, figures. The Renegotia- 
tion Board has cited this factor as an 
argument for continuation of renegotia- 
tion. To that the industry replied at 
House Ways and Means Committee 
hearings last summer that the general 
youthfulness of the industry plus its 
financial problems, including renegotia- 
tion. made it difficult for the industry 
to broaden its investment base anil 
make capital improvements. 

Reinvestment is a sore subject with 
the industry. In a recent talk in New 
York. C. J. McCarthy, chairman of the 
board of Chance Vought, pointed out 
that the industry had the highest re- 
investment rate of anv, returning ap- 
proximately 60 cents out of every dollar 
earned in research, facilities and equip- 

Ilearings are scheduled again on the 
subject of renegotiation this year, since 
the act was only extended for a year in 
1958. In the meantime Boeing Air- 
plane Co. has launched a major offen- 
sive against renegotiation in the courts, 
resumption of case is set for June. 
Airline Problems 

Financing by airlines of their $2 
billion in turbine equipment orders not 
including spares, of major concern to 
manufacturers, is now completed for the 
most part, but a critical factor is the 
cash flow generated by operating reve- 

Tliis cash flow is based on varying 
traffic estimates, but all would un- 
doubtedly be affected bv a recession 
and slow down in the growth curve 
as that occurring last year. Increased 
competition is exerting a more and 
more severe effect and could also upset 
revenue forecasts. Thus there is an 
area of uncertainty in the latter stages 
of new equipment deliveries. 

Trans World Airlines is a big ques- 
tion mark since its orders all are in the 
name of Hughes Tool Corp., which con- 
trols the airline. 

How manufacturers are affected is 
shown in the case of Convair, which not 
only has a major part of its orders for 
its 880 jet transport from TWA but 


AIRCRAFT DELIVERIES IN THOUSANDS OF PLANES 



52 53 54 55 56 57 58 



AVIATION WEEK, 


9, 1959 


171 




Intricate ducting system or individual components . . . 

FLEXONICS EXPERIENCE AND ENGINEERING CAN SERVE YOU BEST 

For more than half a century, Flexonics has pioneered in 
precision-forming thin metals into flexible carriers for a variety 
of media . . . and still leads. This special talent of Flexonics 
engineers and designers is available to you in the development 
of ducting systems and flexible connections. 

For the most authoritative product and design recommenda- 
tions covering ducting systems, flexible connectors, bellows, 
metal hose, and Flexon T (Teflon)— contact your Flexonics 
Sales Engineer or write for Flexonics Aeronautical Engineering 
Manual. 
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Airline Jet Financing 



also is negotiating with Capital, which 
is heavily burdened with payments for 
its fleet of Vickers Viscounts. 

General Dynamics retired an issue 
of debentures over a year ago and finan- 
cial interests are expecting the parent 
company of Convair to seek some new 
financing soon to handle the develop- 
ments costs of the transport, the last of 
the jet transport builders to do so. 

One of the strongest jet financing 
programs is United's. The airline can 
borrow up to $250 million and has al- 
ready paid $57 million in deposits on 
jet orders currently amounting to $275 
million. Although United is expected 
to order more airplanes, on the present 
basis it could either not take down all 
its loan commitments, saving interest 
costs, or it could take the full amounts 
and use its cash reserves for other pur- 

Like the manufacturers, the airlines 


have had their problems with the gov- 
ernment. 

In their case, however, it has been 
with government regulation and not 
contracts. 

Attacks by airlines and the financial 
community on Civil Aeronautics Board 
policies on what they term indiscrim- 
inate route awards and on undue delay 
in reaching a decision on fares grew 
much more pointed during the year. 
Though the airlines reported better 
earnings at year end, these often were 
due simply to a change in accounting 
procedures on depreciation which arbi- 
trarily added to the profit side of the 
earnings report. 

Investment houses showed a cau- 
tiously favorable attitude toward selected 
airline stocks and prices rose enough 
in the last few months to cause a 
few airline executives to show interest 
in seeking new equity financing. The 


rise appears to be largely based on 
long term optimism; though cash flow 
probably will remain high, retirement 
of heavy loans for new equipment is 
unlikely to leave much in the way of 
earnings. 

Pressure on airlines for equipment 
purchases brought an upsurge during 
the year of efforts to interest operators 
in leasing as an alternative to buying. 
Airline response was reluctant, though 
American did enter into leasing agree- 
ments with three manufacturers for en- 

The potential for this method of 
financing equipment for airlines is still 
to be tested. 

Local sen-ice airlines, also attempting 
to re-equip either with Fairchild F-27s 
or piston equipment more modern than 
DC-3s, were able to arrange loans 
through the Guaranteed Loan Bill for 
the first time last year. 
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End of a fuzzy face 


n EE-AT-A-OLANCE clarity is an abso- 
rj lute "must” for aircraft instru- 
ments. So when one in development 
appeared with fuzzy numbers and 
index marks on its face, the cause 
and cure had to be found. 

Sperry Gyroscope Company main- 
tains a large and efficient x-ray test- 
ing department, hence the casting 


for the instrument face was promptly 
radiographed. 

What the radiograph revealed 
was marked porosity. The conclu- 
sion was that the material used in 
applying the figures was being 
absorbed and sharp delineation was 
impossible. Therefore, a change in 
casting technic was indicated. 


This is typical of the ways radi- 
ography helps the foundryman make 
sure only satisfactory work is deliv- 
ered — make sure he is building and 
keeping a reputation for high-quality 
castings. If you would like to know 
how it can help you, call your x-ray 
dealer — or the Kodak technical 
representative — and talk it over. 


X-ray Division . . . EASTMAN KODAK COMPANY . . . Rochester 4, N. Y. 


Read 



Kodak Industrial X-ray Film 
Type AA 


what Kodak Industrial X-ray Film, Type AA, does for you: 

• Speeds up radiographic examinations. 

• Gives high subject contrast, increased detail and 
easy readability at all energy ranges. 

• Provides excellent uniformity. 

• Reduces the possibility of pressure desen 
under shop conditions. 
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Research Scores Gain On Heat Problem 


By Michael Yaffee 

Metallurgists last year registered some of the most significant technical 
gains of the past quarter-century in the development of high temperature, 
high strength and light weight materials for the aviation industry. 

Among the more notable advances were those resulting from the com- 
bined military-industry effort to raise the useful operating temperatures of 
aluminum and magnesium, two of the lightest and best known aircraft 
structural materials. 


Most of the current aluminum alloys 
are designed for use at temperatures 
below 400F; a few, such as aluminum 
alloy 2219, are useful to about 600F. 
But some recent developments now 
show promise of extending aluminum's 
serviceability to almost 1,000F. One is 
the addition of powdered aluminum 
oxide to an aluminum base material. 
Another is the reinforcement of the 
aluminum matrix with glass fibers. 


vehicles it planned to design and fabri- 
cate. First, however, it was decided to 
build a simple wing box beam to learn 
more about fabricating the metal. 
Latest Air Force reports indicate that 
Martin is well pleased with results to 
date. 

Nuclear Metals is also making trial 
beryllium sheets for Lockheed Aircraft 
Corp. At one time, Lockheed was re- 
ported to be very much interested in 


the development of a heat-sink beryl- 
lium nose cone for the Polaris missile. 
Allied to this application, of course, is 
the use of a beryllium heat shield on 
NASA’s manned space capsule. 

Nuclear Metals is working on the de- 
velopment of beryllium oxide ceramics 
for Navy Bureau of Aeronautics, on 
beryllium composite structures for the 
Air Force and on beryllium extrusions 
for Northrop. 

USAF Beryllium Contract 

Air Force has one contract with 
Brush Beryllium Co. on beryllium alloy 
development and another for the pro- 
curement of beryllium sheet. The sec- 
ond covers a study on sheet rolling as 
well. Progress on both contracts dur- 
ing the past year is reported to be satis- 
factory. 

In the hope that beryllium will dis- 


Thorium Addition 

In the case of magnesium, the addi- 
tion of thorium, as in the alloys HK31 
and HM21, has extended the useful 
temperature limit of the material to 
approximately 900F. 

At these 900-1, 000F temperatures, 
aluminum and magnesium alloys may 
stand up only for short times. But the 
important tiling here is that metal- 
lurgists have now advanced the opera- 
tional temperatures of these two mate- 
rials almost to their melting points. 
For most metals, the service tempera- 
ture is figured roughly at one half of 
the melting point, or slightly better. 

Another lightweight metal of great 
interest to the aircraft industry and 
military is beryllium. Its density of 
0.66 lbs/ in’ places it in a class with 
magnesium. In stiffness, it tops all 
other metals, including the steels, with 
a modulus of elasticity of 42 x 10" psi. 
High specific heat and thermal con- 
ductivity make it a promising heat sink 
material. It also, has a high melting 
point, 2.343F, high strength-to-weight 
ratio and a very good oxidation re- 
sistance. 

Beryllium, however, is critically 
handicapped by a lack of ductility. As 
a result, the extensive research program 
under way on the metal has been and 
is aimed at improving its ductility and, 
alternately, at developing fabrication 
methods and structural forms which 
can utilize the metal with its present 
low ductility. 

During the past year. Nuclear Met- 
als, Inc., has been working on the fabri- 
cation of a simple beryllium structure 
under subcontract to The Martin Co. 
Original plans called for the fabrication 
of beryllium fins which Martin was 
going to use on five new rocket research 



PLASTICS now are being used to fabricate components of many missiles, such as the Atlas 
ICBM. Improved high temperature resistance and strength properties have given plastics 
a high strength-to-weight ratio at elevated temperatures. 
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C'AS/£ H/STOR/ES 


ierry Gyroscope Co. 


iBOO% Gain in Gyro Accuracy 
With Ba/i Bearings 


CUSTOMER PROBLEM: 

Get new, advanced gyro bearing design “off 
the board” and into production. Sperry Gyro- 
scope Company, in developing its new Rotorace 
(TM) gyro, designed a special bearing capable 
of “averaging out” error-producing effects of 
friction on sensitive gyro gimbals. New manu- 
facturing techniques would be required to 
achieve high degree of precision required by 
Sperry design. 

SOLUTION: 

N/D Engineering, when approached by Sperry, 
created special manufacturing techniques for 
the high precision production of these unique 


piggy-back gimbal ball bearings. Used in the 
Rotorace design, the bearings helped achieve 
reduction of the gyro’s random drift rate. The 
2 or 3 deg. per hour drift, recently considered 
very good, is now cut to as little as 0.25 deg. 
per hour, with still lower rates in sight. Another 
example of New Departure’s abifity to meet 
exacting instrument bearing requirements 
through broad engineering experience and pre- 
cision manufacturing techniques. 

For immediate engineering analysis of your 
current high precision instrument and miniature 
ball bearing problems, write New Departure, 
Department G-3. 
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play greater ductility in an extremely 
pure form, the Air Force gave Allovd 
Research Corp. a contract to produce 
some ultra pure beryllium. This pro- 
gram has yet to get off the ground; 
even when it docs, many metallurgists 
hold little hope for any significant im- 
provement in ductility. 

BuAer has had a beryllium wire pro- 
gram under way at Brush during the 
past year and recently began to pur- 
chase wire from the company. BuAer 
metallurgists see great promise in the 
wire as a reinforcing element in com- 
posite aircraft structural materials, a 
role somewhat akin to that of the glass 
fibers now being used with the alu- 
minum matrix. 

Choice Material 

There is now a strong belief among 
many metallurgists, both in and out of 
the military, that even with its low 
ductility and other drawbacks such as 
high price and toxicity, beryllium will 
prove the choice structural material for 
many aircraft applications at all tem- 


peratures up to about 1200F. They 
see it being used for gyroscope com- 
ponents, aircraft brake disks, bolts, re- 
entry vehicles— manned and unmanned 
—rocket fins, skin panels, aircraft trim 
tabs and aerodynamic fences, turbine 
compressor wheels, and satellite shells. 
Some uses are already established. 
Titanium Progress 

Titanium, while still not achieving 
the wonder status many once claimed 
for it, nevertheless made some signifi- 
cant advances during the past year in 
filling many aircraft structural applica- 
tions and most of its more practical 
technical aspirations as an aircraft struc- 
tural material suitable for use from a 
few hundred degrees to 1200F and, for 
short service times, to 1700F. 

The past year, the Navy says, brought 
titanium practically to fruition, particu- 
larly in the Department of Defense 
sheet rolling program. 

During the past year, the first all-beta 
titanium alloys were introduced. Still 
not commercial— only slightly more than 
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Here are 4 Answers to 

FLUID HANDLING PROBLEMS 


HII i 

H] 0 2 NOZZLE and ADAPTER 
Model QD-7 

r- 

• Lightweight 

• Working parts isolated from fluid 

• Nozzle must be locked to adap- 

ter to actuate internal valves 


• Sizes: 1 Vi” to 8" I.D. 

• SO to 1,500 gpm. 


QUICK DISCONNECT Model QD-2 


or conventional systems. Can be modified 
for remote operations and a wide 
range of fluids, gases or liquid metals. 

• “Push-to-lock", "pull-fo- 

• Both halves self-sealing 

• Can’t disconnect during 
flow operations 

• Proof pressure — 300 psi. 

• Sizes: Vi" to 6" I.D. 




• Easy, under-the-tank check 

• Lightweight 

• Easy to install 

• No power requirements 

• No complex hidden linkages 


Enclosed switch 

mechanism 

Weighs only 10 ozs. 

7 amps inductive load 
at 28 volts 

Highly-eflicient where 
fluid levels change 
rapidly 


FREE CATALOG . . . simply request on your letter- 
head. Illustrates complete facilities for develop- 
ment and manufacture of systems and components 
for fluid transfer, airborne suspension, nuclear 
and other applications. Includes details on 
line of military and Industry approved products. 
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1 1,000 lb. have been produced— the ma- 
terial shows great promise for aircraft 
structural applications. It is weldable, 
fonnable and has a high room tempera- 
ture strength of approximately 280,- 
000 psi. Titanium’s high strength ap- 
proaches that of steel while its low 
density places it in the aluminum 
weight class. 

The all-beta alloy already appears 
to have staked a strong claim on solid 
propellant motor casing applications. 
As a result, the all-beta alloy seems to 
be a good bet for the Pershing casing 
and a strong possibility for the same 
job in the Minuteman and Polaris. 

For liquid propellant rocket tankage, 
the strongly alpha titanium alloys are 
taking on added interest as a result of 
their excellent weldability. Two such 
alloys, Mallory Sharon’s 821 and Titan- 
ium Metal Corp. of America’s 81 1, were 
added to the Defense Department 
sheet rolling program last year. 

First shipment of .003-in. titanium 
alloy foil last year by Titanium Metal 
demonstrated the growing effectiveness 
of continuous rolling techniques in 
turning out thin, wide sheets of the 
metal. An important consequence of 
the introduction of the thin sheets and 
foil has been the initiation of wide- 
spread work on titanium honeycomb 
structures by companies such as Convair- 
Forth Worth. So far there have been 
just samples and test panels, but there 
is a possibility that the honeycomb 
core material will find applications in 
the B-70 and F-10S, along with new 
heat treatable titanium alloys. 
Explosive Forming 

Another noteworthy program of the 
past year has been Aerojet-General's 
evaluation of explosive forming of ti- 
tanium. The technique itself, in which 
an explosive is used to propel the 
plunger or create the shock wave which 
forces the metal into the shaping die, 
has also made much progress during 
the past year. It shows considerable 
promise for forming titanium and other 
materials, some of which until now 
have been difficult or even impossible 
to shape by any other means. Other 
aviation companies such as Lockheed 
and Convair are also actively experi- 
menting with explosive forming. 

Steels and other ferrous alloys, among 
the oldest of construction materials, 
have recently displayed some interesting, 
heretofore hidden, potentialities to 
metallurgists which will keep them in 
contention for structural aeronautical 
applications at temperatures to at least 
1200F. 

Hot work die tool steels are cur- 
rently generating a great deal of inter- 
est among BuAcr ana Air Research and 
Development Command metallurgists. 
Until recently, these compositions were 
considered too hard to work with as 
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structural materials. With the devel- 
opment of suitable modifications, metal- 
lurgists arc now learning how to han- 
dle them and how to emphasize their 
structural advantages. 

On a strength-to-weight basis, the 
hot-work die steels are reported to out- 
perform stainless steels, typical titanium 
alloys and currently available beryllium 
at temperatures up to about 1,000F. 
Also, they show good ductility and low 
notch sensitivity. 

Low notch sensitivity of the hot 
work steels is proving of prime interest 
to manufacturers of jet aircraft, both 
civil and military, as a promising an- 
swer to the problem of crack propa- 
gation. During the past year, BuAer has 
undertaken a cooperative project with 
Temescal Metallurgical Corp. and Va- 
nadium Steel Corp. Vanadium will 
supply its Vasco Jet hot work die steel 
to Temescal which will melt the steel 
by electron beam (in itself a compara- 
tively new and promising technique for 
processing purer metals and alloys). The 
material goes back to Vanadium for 
shaping and then to BuAer for evalua- 
tion of notch sensitivity and crack prop- 
agation properties. 

The stainless steels are still impor- 
tant aircraft structural materials for 
temperatures, to about 1.200F as a result 
of their high strength and corrosion and 
oxidation resistance. During the past 
year, steel producers have devoted in- 
tense effort to improving the properties 
and processing of the stainless steels 
for the aircraft industry. 

Progress in Steels 

New mills have been put into opera- 
tion for producing thin, flat, wide, high 
tolerance stainless sheets. Significant 
progress has been made in the fabrica- 
tion of stainless honeycomb sections. 
Many existing stainless compositions 
have been modified to achieve impor- 
tant improvements in creep properties. 
And a lot of development work has 
gone into precipitation hardening to 
improve the already high strength of 
stainless steels. 

An interesting sidelight on stainless 
progress involves the work of National 
Carbon Co. in the fabrication of large 
graphite electrodes. Until recently, 
small furnace size made it impossible 
to braze large sections of steel honey- 
comb. With the new electrodes, stain- 
less sections 10x20 ft. are now possible. 
And it is expected that these large, 
brazed, stainless steel honeycomb pan- 
els will account for a major share or the 
B-70 and F-108 airframes. 

Recent metallurgical advances have 
made it possible to develop ultra high 
strength steel with tensile strengths 
reportedly as high as 350,000 psi. At 
least one major steel producer is be- 
lieved to have under development a 
steel with a tensile strength of 500,000 
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“50% faster than previous methods”. 
“We use them wherever possible be- 
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psi. Provided it has suitable joining 
and welding characteristics, such a steel 
will be of major interest to the aircraft 
manufacturers for use at room tempera- 
tures or for shorter times at tempera- 
tures as high as 1000F. 

Another important program is now 
under way in BuAer itself. It involves 
the development of structural materials 
containing little or no strategic ele- 
ments such as nickel and chromium. 
An outgrowth of an earlier program on 
the Thernicnal iron-aluminum compo- 
sitions which showed excellent oxida- 
tion resistance at 2000F but poor duc- 
tility, the new compositions, in which 
15-35% of the iron has been replaced 
by manganese, shows good ductility as 
well as oxidation resistance in air at 
200-220F. 

Navy Tests 

The new alloys are still in the ex- 
ploratory stage, says BuAer, with many 
tests still to be run. Among other 
things, BuAer is now experimenting 
with the addition of precipitation hard- 
ening elements, which usually entail 
sacrifices in oxidation resistance and 
ductility. Fortunately, one BuAer met- 
allurgist points out, there is plenty to 
sacrifice. It is hoped that the new 
compositions will compare favorably 
with steels in the 1 200-1 500F category, 
in which case the low cost of the new 
iron alloys would give them a decided 
edge. 

Another recent development of im- 
portance in the iron alloy area is an 
improved ferritic material used in bear- 
ings now offered by Clevite Corp. The 
new material is said to increase the 
service temperature of bearings from 
900F to 1200F. 

Progress of the super alloys— nickel, 
cobalt, and chrome base— has proven 
comparatively insignificant throughout 
the past year. Metallurgists have 
pushed the service temperature limit 
of the nickel base alloys up another 
50 deg. to about 1750F and believe 
another 50-100 deg. may be possible. 

For structural materials to serve at 
temperatures above 2000F, researchers 
have had to go to the refractory met- 
als, most notably tungsten, tantalum, 
molybdenum and niobium. During the 
past rear, the refractories have received 
a great deal of attention for application 
in such hot spots as the Air Force’s 
2500F leading edge program and in 
uncooled rocket nozzles and, as a result, 
have made impressive gains (AW Feb. 
2, p. 50). Despite these recent ad- 
vances, however, the refractory metals 
remain a comparatively unplumbed area 
and will undergo even greater devel- 
opment during the present and future 

At the other end of the temperature 
spectrum, the — 400F temperatures of 
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the liquefied gases, some interesting de- 
velopments have been taking place in 
the selection of materials for pressure 
vessels and tankage. So far the choice 
materials for these jobs have been the 
high temperature austenitic stainless 
steels, aluminum alloys, and to a limited 
extent 6A1-4V titanium alloy. Now, 
however, the newer titanium alloys such 
as 6Al-4Zr-l V and SAl-2Nb-lTa arc 
receiving serious consideration, owing 
to their low notch sensitivity and high 
impact resistance. 

Along with the metals, the non- 
mctallic materials have made significant 
progress during the past year. Among 
the more notable achievements: 

• New lubricants and hydraulic fluids 
have been developed and, in some cases, 
approved for high temperature service 
in aircraft and missiles (AW, Sept. 29, 
p. 51; Jan. 5, p. 71). 

• High density halocarbon damping 
fluids helped in the miniaturization of 
inertial guidance systems while other 
halocarbon oils and waxes were devel- 
oped for the lubrication and protec- 
tion of missile components in highly 
reactive test environments (AW, Jan. 5, 
P- 94). 

• Graphite, which comes into its 
own as a structural material at tempera- 
tures above 4500F, was wedded to a 
silicide and carbide coating which pro- 
vided the material improved protection 
against oxidation and erosion. 

• Work on whiskers-fine filaments 
of metals and non-metals which exhibit 
near perfect strength properties-moved 
sharply ahead in 1958. One impressive 
achievement was National Carbon's 
work in growing carbon whiskers. Tech- 
niques for turning the filaments into 
useful structures, however, still appear 
to be far off. 

• Aluminized quartz fibers, an Air Force 
sponsored program now under develop- 
ment, show promise as a high tempera- 
ture composite material. 

• Use of quartz lamps as the heat 
source for brazing titanium, honeycomb, 
a recent outgrowth of an Air Force pro- 
gram with Armour Research f ounda- 
tion, is proving cheaper, quicker and 
more versatile than former methods. 
-More important, it has made it possible 
to braze larger honeycomb sections. 

• Research has shown that single crys- 
tals of metal oxides display a fair degree 
of ductility. There is a good possibility 
that with continued effort this could 
lead to the commercial development 
of ductile ceramics. 

• Composite materials last year again 
were subjected to a heavy development 
effort. Work on the familiar sandwich 
construction form was aimed principally 
at improving the structural adhesives 
and replacing the common aluminum 
core with honeycombs of higher tem- 
perature steels and titanium alloys. 
Other approaches, still to be proven, 



Noise problems and signal distortion, always solid obstacles to the 
use of sensitive low-level pickups for PDM, are now eliminated by 
CEC’s PLEXICODER. Providing PDM conversion and commuta- 
tion of the signals from flux and strain gages, resistance thermome- 
ters, thermocouples, and other low-level pickups, the PLEXICODER 
employs no troublesome filters, amplifiers or mechanical wiper arms. 
Operation is based on a noise-free galvanometer optical system with 
inherent filtering characteristics. The PLEXICODER is ideally suited 
for use with data handling systems, engine test stands, and missile 
ground-checkout equipment. Operating at speeds up to 900 samples 
per second, it easily accommodates 90 low- or high-level inputs in 
any combination. 

The PLEXICODER utilizes simple oscillograph-proved tech- 
niques for adjustment and calibration. It is designed for a minimum 
of 1000 service-free hours of operation. Call your nearest CEC 
sales and service office for full information, or write for Bulletin 
CEC 1599-X12. 
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involved bonding music wire with a 
tensile strength of 450,000 psi. into 
high tensity laminates with good damp- 
ing characteristics and embedding 
strong but easily oxidized refractory 
wires and powders in oxidation resistant 
matrices. 

• Transparent materials for cockpit 
or manned capsule enclosures! despite 
a large development effort, are still 
hard pressed to keep up with fast rising 
temperature requirements. The poten- 
tial for present plastics ends at about 
500F. Glass, despite its high weight 
and low impact resistance, appears to 
be the next step. Several enclosures 
are now being designed with various 
edge attachments that will permit 
equalized loading of glass in tension 
and thereby reduce weight. Other in- 
vestigations are under way on double 
wall enclosures with cooling mechan- 
isms between the walls and on trans- 
parent materials that can keep out 
harmful radiations. 

• Research on elastomers succeeded 
in pushing their service temperature 
limit to about 600F and improving re- 
sistance to aviation fuel and rocket pro- 
pellants, lubricants, hydraulic fluid, 
oxidation, radiation, etc. This in turn 
has led and will continue to lead to 
better sealants, flexible connectors, tires, 
gaskets, wire insulation, fuel bladders 
and the like. There is still a need for 
elastomeric materials capable of sendee 
at temperatures at 1000-1 500F. 

Plastics have been making rapid ad- 
vances along all fronts. Starting out 
from their radome uses in World 
War II aircraft, reinforced plastics have 
moved into advanced aircraft and mis- 
sile radomes, nose cones, bulkheads, 
wing and fin panels, control flaps, skins, 
rocket nozzles and blast tubes, pressure 
bottles, heat shields, and almost every 
other area of missiles, aircraft, satellites 
and space probes. 

Plastic Uses 

Notable improvements have been 
made in the past year in increasing the 
high temperature potential of many 
different plastics. New phenolic and 
silicone laminating resins are now ca- 
pable of long duration service at 700- 
S00F. For short periods, many plas- 
tics are capable of withstanding peak 
heating of 1 000-1 200F. The plastics 
industry itself has for its goal a short 
time sendee at 2000F. 

With reinforcement or cooling, some 
of the newer plastics arc said to be 
capable of maintaining their structural 
integrity at temperatures as high as 10,- 
000-1 2, 000F for brief periods. It is 
this characteristic along their fairly 
high heat absorption during phase 
changes that has made plastics attrac- 
tive as ablation materials for nose 
cones and rocket nozzles. The problem 


now is to find ways of extending sendee 
times of these materials to periods 
even as long as 10 min. 

Another interesting development in 
the plastics field involves a fabrication 
technique more than the material itself. 
Called filament winding, it consists 
of passing a reinforcement filament 
through a resin bath, winding it around 
a mandrel and then heat curing it. Aero- 
jet-General has been working on this, 
using glass fibers in a phenolic binder 
to form a liquid propellant rocket nozzle 
inside of which is then placed a porous 


• MANUFACTURING 

metal lining. Liquid fuel passes through 
the liner, vaporizes and cools the noz- 
zle. More important, the high tensile 
strength and low density of the wound 
filaments result in a high strength-to- 
weight ratio that is hard to match. 

With cooling or some other ap- 
proach, existing materials can handle 
almost all of aviation's current high 
temperature assignments. Most of these 
approaches, however, entail a severe 
weight penalty, and the payload capa- 
bility of present weapon systems and 
space vehicles is already very low. 



STARTER GENERATORS 


Ten solid years of design, development 
and manufacture have given Breeze 
unmatched experience in solving the 
problems of special starter generator 
equipment. Our equipment is designed 
to high performance needs in critical 
applications . . . with special emphasis 
on SMALL GAS TURBINE EN- 
GINES. It has been tested and proved 
in trainer aircraft, target drones, heli- 
copters and related ground support 
equipment. Our engineers know this 
subject thoroughly. Our experience in 
this field has no equal. 


CORPORATIONS INC. 

700 LIBERTY AVENUE - UNION, N.J. 
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We are staffed and equipped specifically to engineer 
and manufacture metallic linear rod and piston ring 
seals to your requirements for any pressures and any 
temperatures from absolute 0 to 2000°F. Special test- 
ing facilities and humidity-controlled inspection depart- 
ment insure specification performance. Send us your 
sealing requirements for engineering recommendations. 


Sealing pressures since 1888 , 


for 

/ C. LI 

# 918 S. E 


irlomie 


PRODUCTS DIVISION 


EE COOK COMPANY 

Eighth St.. Louisville, Ky. 

WEST COAST OFFICE: 1314 S. Grand, Los Angeles 
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U. S. STOL & VTOL Aircraft 
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Foreign Rotary-Wing Aircraft 



O 


the astromatic panel concept 


"THE MOST EFFICIENT LINK 




BETWEEN MIND AND MACHINES' 


Consider These Obvious Advantages in Your Designing 

* OFFERS INSTANT VISUAL CONTROL WITH EXTREME ACCURACY 

* REDUCES HUMAN ERROR TO AN IMPROBABILITY 

* PROVIDES SIMPLIFICATION OF THE MOST COMPLEX OPERATION 

* ALLOWS REMARKABLE CONSERVATION OF VITAL SPACE 

* WITHSTANDS EXTREME LIMITS OF TESTING SPECIFICATIONS 

* APPLICATION POSSIBILITIES AS UNLIMITED AS THE IMAGINATION 


Study the following specifications with your project in mind 


ASTROMATIC DIVISION 
Electrosnap Corporation 

4218 West Lake Street, Chicago 24, Illinois 





U.S. Civil and Military Rotary-Wing Aircraft 
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ACOUSTICA research, in the exciting new field of ultrasonics, has developed a revolutionary fuel level 
sensor that operates on the ultrasonic principle. Accurate to better than 1/64 of an inch, it has proved 
of great value in the missile and aircraft industry. It is unequaled for level determination in LOX, 
kerosene, nitric acid and exotic fuel systems. The new Acoustica sensor is safe as a child's toy— there 
is no spark or radiation hazard whatsoever, no glowing wires. It operates instantaneously, consumes 
only milliwatts of power, weighs less than any other sensor made — just one ounce for the probe 
and six ounces for the remote control unit. Combined with appropriate airborne computors, propellant 
utilization problems are greatly simplified. ■ 
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Continental Motors and its CAE subsidiary are successfully 
meeting the exacting requirements of the Military for dependable 
aircraft power. Continental engines— piston or turbine— power not 
only the familiar L-19 liaison plane, but the standard jet trainers 
as well. Engine-building experience dating from 1902 assures 
the "rightness" of the engines with the Continental nameplate. 


PISTON 


DEPENDABLE 

AIRCRAFT 

POWER 


FOR TURBINE INFORMATION, ADDRESS: 

CONTINENTAL AVIATION AND ENGINEERING CORP. 

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 



205 MARKET STREET, MUSKEGON, MICHIGAN 
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Also available . . . 
Weatherhead reusable 
( ", super gem " fittings 
can be attached or 
detached in the field. 

lAcroquip Trademark 


1 

2 


Weatherhead armor-plated hose assemblies of Teflon 
withstand high pressures in temperatures from -65° to +500° F. They 
are chemically inert and corrosion-resistant, flexible, light, compact. 

Weatherhead Braid-Lok end fittings 

factory-installed, rigidly tested— are more than a match for the 
hose itself in providing enduring protection against blow-offs and 
leakage. Resistant to vibration and fatigue, permanently 
attached hose ends grip the outer wire braid, lock it between two 
metal surfaces and trap the Teflon liner independently to 
form a perfect seal. End configurations available 
to mate with flared or flareless connections. 


WEATHERHEAD AVIATION and MISSILE GROUP 



WESTERN DIVISION SPECIAL PRODUCTS DIVISION EASTERN AIRCRAFT PRODUCTS CORP. 

OLENDALE, CALIFORNIA CLEVELAND. OHIO ORANGE. NEW JERSEV 
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). S. AIR FORCE MISSILE LOGISTICS 


The man: 


The mission: 


A U. S. Air Force Airlift Task Force Commander charged 
with transporting by air everything to support U. S. 
diplomatic and military policies throughout the world. 

This officer is a logistics expert — and a top-flight 
airman. He has played a prominent part in the joint 
Douglas-Air Force study that resulted in the design 
and production of the Douglas C-133. 


Logistics support; now the Armed Forces can 
rely on an airlift system that can compete dollar 
for dollar with the most efficient surface carriers 
. . . and get there many times faster! 



The 


The Douglas C-133 Cargomaster; this MATS 
plane recently lifted a ^orld-record 117,900 
TYI POTIC • pounds, 20 tons more ctum the previous record ! 
IlltJcULlO • This is the only airplane big enough to handle 
our largest missile on its mobile transporter. 



? Speed .... 323 mph 
> Speed .... 359 mph 
Gross Weight 275,000 lbs. 


Depend on DOLK5LAS 

, The Nation's Partner in Defense 



the Air Force Missile Test Center, Patrick AFB, Fla. 


D. S. KENNEDY tri-helix telemetry anter 


Avionics 
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INSTRUMENTS, INC. 12401 West Olympic Boulevard, Los Angeles 64, California 


Infinite resolution 
Highly linear output 
Minimum hysteresis 
Excellent repeatability 

Near-zero response of transducer to vibration and acceleration 

Unprecedented reliability and operating life 

The convenience of electrical calibration and checkout 


Because of these unique operational advantages, Statham pressure 
transducers are aboard nearly every major U. S. ballistic missile, 
satellite vehicle and lunar probe rocket. As we enter the space age, 
Statham research and development continues to meet the ever more 
challenging demands of instrumentation for ground, airborne 
and space environments. 


For specifications on Statham’s full line of pressure transducers, 
write for Data File AW-596-2. 


GR6SS IN /VOSURGMGNT 

PRESSURE TRANSDUCERS 


The last six decades have seen remarkable progress in pressure 
instrumentation, culminating in the extraordinary accuracy of 
Statham unbonded strain gage pressure transducers. These and other 
Statham instruments offer today’s instrumentation engineer the 
following benefits: 
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Pattern of Avionics Business to Change 


By Philip J. Klass 

Washington— Avionics business will undergo a significant change during 
the next several years as a direct result of the current trend toward more com- 
plex weapon systems, procured in smaller quantities, and the needs of the 
nation’s space program. 

This change will not only affect avionic companies’ operations but may 
also adversely affect their net profits, unless Defense Department acts in 
recognition of the changing industry pattern. 


Here are some of the likely conse- 
quences of current trends: 

• Large production runs of avionic 
equipment, such as the industry has 
known during the past decade, will 
largely disappear except for a few pro- 
grams-assuming no radical change in 
international relations. Avionics manu- 
facturing will become largely a model- 
shop type operation, with individual 
equipments being "coddled” through- 
out manufacture to assure maximum 
reliability. 

• Military sponsored developments will 
be aimed primarily at devising funda- 
mentally new techniques instead of 
developing hardware for hardware's sake 
as in the past. Emphasis will shift 
to the basic physics of solving a prob- 
lem, with hardware fabrication pri- 
marily to prove out the principle. 

• Increased demand for scientists and 
engineers with a strong theoretical back- 
ground or mechanical ingenuity appears 
certain. Engineers and scientists, who 
now represent about 10% of the total 
employment in avionics companies, may 
constitute 20 to 25% of company totals 
in a few years. 

• Low profit developments, which some 
companies accept in hope of recouping 
on subsequent large-scale production. 


will sap industry’s financial strength 
unless Defense Department revises the 
profit margin it allows on development 
and study programs. 

• Avionic component manufacturers 
who produce resistors, capacitors, tran- 
sistors, motors, gyros, etc. will continue 
to enjoy customary production runs— 
at least for a while. However, current 
space vehicle requirements for ultra- 
light weight, small size and reliability, 
coupled with current research on mo- 
lecular electronic techniques for fabri- 
cating entire circuits in an integral 
operation, may eventually confront 
component manufacturers with a radi- 
cal change in their own operations. 
Procurement Trends 

Growing complexity of individual 
weapon systems, coupled with an es- 
sentially fixed defense budget, means 
procurement of fewer weapon systems— 
both in terms of the number of differ- 
ent weapons which can be developed 
and the number which ultimately are 
produced. 

This trend can be clearly seen in 
the area of strategic bombers. In con- 
trast to the several thousand B-47s 
that were manufactured and the fewer 
than a thousand B-52s now built or 


programed, production of the B-58 
may never exceed 100. Procurement 
of the B-70 may be only several dozen 

This situation is aggravated by the 
fact that the time required to bring 
weapon systems from initial concept 
into production increases with their 
growing complexity. 

This means that by the time a 
weapon is ready for production, a 
newer, more glamorous one with greater 
potential capability is in the concept 
stage and this serves to considerably 
hold back wide scale production of the 
fonner weapon. 

Good examples can be found in the 
ballistic missile field. Production of 
the Atlas ICBM is held down because 
the improved Titan is just around the 
corner and there are some who suspect 
the Titan may not see production be- 
cause of the solid-propellant Minute- 
man development only a couple years 
beyond. 

Even in the field of small air-to-air 
missiles, the successor to the relatively 
simple, high-production Navy Side- 
winder and Sparrow I and III, will 
be the new long-range Eagle missile, 
a considerably more complex weapon. 

Production of satellites and space 
vehicles will involve extremely small- 
scale manufacturing operations for at 
least the next few years. 

Increased share of defense dollars 
going into missiles means smaller pro- 
duction runs, although not necessarily 
fewer total dollars, for most avionics 
manufacturers. One exception is in 
the field of guidance, where there is 
a decided trend toward increased use 
of missile-borne inertial systems because 
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WIRE 

PRODUCTS 


CUSTOM CONSTRUCTED 
CONTROL CABLES and 
THERMOCOUPLE- WIRE CABLES 


ILLUSTRATED IS AN 
EIGHT CONDUCTOR CABLE 
FOR MISSILE USE. 



slsr 

TOGETHER AND JACKETED 
WITH NYLON BRAID SPECIALLY 
TREATED FOR SOLVENT RESISTANCE. 


for circuits required lo operate in 
2000“ F. flame for fifteen minutes. Ex- 
cellent for fire-detector circuits and 
for use in temperatures up to 600 'F. 

HIGH TEMPERATURE CABLE... 

Suitable for operating temperatures up 
to 650“ F. with nickel-clad' copper con- 
ductor and laminated insulation having 
superior dielectric strength and mois- 
ture resistance. In AWG sizes 22 thru 
4/0. In accordance with MIL-C-25038. 

ELECTRONIC HOOKUP WIRE... 
Teflon insulated silver coated copper 
conductor with insulation in standard 
colors in accordance with Mll-C-16878. 

EXTRA FLEXIBLE CABLE . . . 

High Temperature and Moisture Resist- 
ant Electrical Cable. Lewis "EXFLEX" 
Cable, single and multi-conductor, 
superior for circuits on hinged or 
pivoted parts. Resistant to abrasion 
and temperatures to 600° F. 

♦ TEFLON is 



of their invulnerability to jamming. 

Otherwise the trend is toward less 
airborne equipment and more ground, 
ship-based avionic equipment for auto- 
matic check-out, launch and mainte- 
nance. This also indicates smaller 
production runs. 

This means that when an avionic 
manufacturer buys new machine tools, 
the emphasis will be on flexibility 
rather than speed. Manufacturers will 
seek new techniques which will permit 
maximum manufacturing economies, 
despite small production runs. Typical 
of such machines, aimed at flexibility 
rather than speed, is the automatic 
wire-wrap machine developed by Keller 
Tool Division of Gardncr-Dcnver Co. 
for Hughes Aircraft Co. (AW Dec. 29, 
p. 58.) This machine, which operates 
from punched card or tape commands, 
is quickly converted from one produc- 
tion run to another. 

Techniques vs. Hardware 

Military laboratories, which formerly 
sponsored development of equipments 
and hardware, then assigned them to 
aircraft, recognize that their traditional 
role is changing rapidly as a result ot 
the trend toward Weapon System Man- 
agement, missiles and space vehicles. 

However, the weapon system prime 
is not authorized to spend funds to 
advance the general state-of-the-art so 
that required techniques will be avail- 
able to meet the needs of the next 
generation of weapon systems. This vi- 
tal mission, which military laboratories 
have carried out in the past, will prob- 
ably become their primary role in the 
future. 

Although everyone gives lip service 
to the need for state-of-the-art research, 
such programs must fight for funds 
against the more glamorous weapon 
system programs. 

Discussion with officials of several 
Wright Air Development Center lab- 
oratories reveals that the bulk of their 
future development funds will go for 
advancing the state-of-the-art, much of 
it for "big-step-forward” type projects 
involving high risk but large potential 
pav-offs. 

Typical arc the "exotic” gyroscope 
programs which WADC’s Weapons 
Guidance Laboratory already are spon- 
soring. One, at General Precision Lab- 
oratorv. is exploring the possibility ot 
utilizing spinning electrons instead of a 
spinning wheel for a displacement gyro- 
scope. Within recent weeks this pro- 
gram has begun to look most promising, 
a Laboratory official says. Another pro- 
gram, at Gulton Industries, is investi- 
gating feasibility of a crystal rate gyro. 

Another basic investigation, aimed at 
finding entirely new ways of perform- 
ing conventional avionic circuit func- 
tions, is being carried out by several 


universities under sponsorship cf 
WADC’s Electronic Components Lab- 
oratory. Investigation is re-examining 
dozens of physical phenomena, many 
of them discovered a hundred or more 
years ago which have remained largely 
scientific curiosities. FoY example, the 
Pelticrc Effect, discovered over a cen- 
tury ago, recently has come into use 
as a technique for obtaining refrigera- 
tion cooling without using any moving 

Areas Of Interest 

Here are a few of the problem areas 
in which WADC laboratories hope to 
sponsor programs, providing contrac- 
tors produce significantly new ideas: 

• Target recognition: Weapons Guid- 
ance Laboratory hopes to sponsor re- 
search in techniques which can enable 
a missile guidance system to recognize 
an object or area as being a suitable 
target without prior knowledge of ex- 
actly what the target looks like, pos- 
sibly on the basis of its pattern of 
electromagnetic radiation. 

• Small, narrow-beam antennas: New 
antenna techniques, which will permit 
small antennas to achieve narrow band- 
width in order to give satellite or space 
vehicle uidar good definition is another 
Weapons Guidance Laboratory require- 

• Vertical reference: WADC’s Flight 
Control Laboratory is seeking a good 
vertical reference which is insensitive 
to vehicle accelerations. The Labora- 
tory is sponsoring a program at Collins 
Radio Co. which has developed a fun- 
dament-ally new approach to vertical 
determination that promises to be en- 
tirely unaffected by vehicle acceleration. 

• Sunlight communications: WADC’s 
Communication &• Navigation Labora- 
tory plans to investigate techniques for 
modulating sunlight and using it di- 
rectly for space communications, in- 
stead of using relatively low-efficiency 
solar cells to convert sunlight into elec- 
tricity, then using electricity to power 
a relativelv lovv-efficiencv radio trans- 


Special Skills Needed 

Investigations of this sort, and the 
breakthroughs required for space tech- 
nology, promise to place an even higher 
premium on engineers with a strong 
background in basic science. As one 
WADC official puts it: "We arc scrap- 
ing the barrel in trying to extend prev- 
ent radar and infrared techniques to 
many of the problems of space ex- 
ploration. What we need are funda- 
mentally new approaches." 

Engineers who have the uncommon 
ability to simplify equipment design, a 
marked reversal ’ of the design trend 
of recent years, also should be much 
in demand. This includes both circuit 
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^Airborne Integrated Display System 

The LORAL ASW Integrated Display System was de- 
veloped in cooperation with various Naval activities and 
team contractors into a comprehensive display and 
tactical coordinated system which integrates the essen- 
tial data from the various sensors and detecting devices 
carried in the aircraft. 

The LORAL Ground Track Plotter, OA-1768/ ASA-13, 
is located at the pilot’s position to provide him with an 
unobstructed automatic plot of the aircraft’s track and 
tactical situation. The Data Display Group AN/ASA-25 
provides central programming and assignment controls 
for imputs to the electronic plotter. Thus, compared 
with other display systems and earlier techniques, 
A.I.D.S. assesses and enables rapid evaluation of related 
pieces of information into one comprehensive, well- 
coordinated display, which is essential in performing a 
successful ASW mission! 

The A.I.D. SYSTEM is but one of many advanced con- 
cept systems in the fields Of ASW, Reconnaissance, Nav- 
igation, Guidance, Countermeasure and other fields, de- 
veloped or in course of development by LORAL. 

LORAL, with its staff of experts in plotting, guidance, 
reconnaissance, countermeasures and many other phases 
of electronic warfare are at your disposal. 

Wire or write us, about your system requirements. 




2)5 





in a clouded moment of decision, Librascope Air- 
borne Digital Computers read-out accurate data . . . providing 
fire control, auto-navigation and bombing information ■ The 
reason: experienced Librascope engineers conceive and 
design computers and systems compatible with input data. 
Optimum system accuracy and reliability at minimum size 
and weight is achieved. ■ In the field, Librascope Airborne 
Computers are proving the dependability predicted in lab- 
oratory tests. Many military systems rely heavily on Libra- 
scope equipment and controls for right answers when they 
need them. Adaptable to your needs are our two decades of 
experience creating Computers, Controls, and Systems for 
both military and industrial use. 


AIRBORNE COMPUTERS 


right 

answers 

when 

you 

need 

them! 
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MICRO-MINIATURE construction for use 

of new Hughes Aircraft flip-flop circuit 
(right) with equivalent circuit constructed 

development engineers and mechanical 

Major strides have been made dur- 
ing the past decade in avionic equip- 
ment miniaturization, largely due to 
development of smaller components 
and improved packaging techniques. 
But the 10- to 100-fold size and weight 
reduction needed for satellites and 
other space vehicles will be difficult to 
achieve through extensions of past prog- 
ress because components have almost 
reached the point where further size 
reduction will require tweezers and 
microscopes for unit assembly. 

This explains current widespread 
military and industry interest in the 
concept of "molecular electronics”— the 
fabrication of avionic subassemblies 
and circuits by elcctro-chemical proc- 
esses whereby the components are no 
longer recognizable or handled as sep- 
arate devices. Related to this is the 
search for fundamentally new princi- 
ples which will enable a new type of 
element to perform a function that 
formerly required different components 
interconnected to form a circuit. 

Current programs in molecular elcc- 
tionics, such as the vacuum-deposition 
process of Varo Manufacturing and 
Servomechanisms (AW June 2, p. 6-1), 
and the more conventional micro-min- 
iaturization efforts of Diamond Ord- 
nance Fuze Laboratory, Hughes Air- 
craft, American Bosch Arma and others, 
suggest that manufacture of avionic 
subassemblies in the future will take 
place in a facility that bears more re- 
semblance to a chemical-physics labo- 
ratory than to the familiar electronic 
manufacturing facilities of the past. 

Although the reliability and quality 
control programs for avionics used in 
ballistic missiles is an order of mag- 
nitude more rigorous than those for- 
merly applied to other missile and air- 
craft equipment, the reliability required 
for space vehicles will be at least an 
order of magnitude higher. 

This means considerably more test- 
ing and quality control efforts from 
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the start of development through man- 
ufacturing. This, coupled with the in- 
creased amount of engineering and 
development content in avionic equip- 
ment for space vehicles, suggests that 
the demand for scientific manpower 
will continue to increase. 

Most avionics manufacturers m the 
past have viewed development as the 
admission price for subsequent produc- 
tion programs. Majority of the mili- 
tary sponsored developments are con- 
tracted for on a cost-plus-fixed-fee basis. 
But after deducting customary business 
expenses which are disallowed by gov- 
ernment auditors, the return is con- 
sidered less than adequate to sustain 


most companies, particularly if they 
own their own facilities. 

In the past, industry has complained 
frequently about the profit margins al- 
lowed on defense business, sometimes 
with justification, sometimes when the 
real problem lay in inefficient company 
operations. Present trends should 
strengthen industry's case, but with the 
defense budget already considered in- 
adequate to meet the potential threat, 
there is no indication of early relief. 

This suggests that avionics manufac- 
turers must thoroughly re-examine their 
structure and operations, and make 
changes where necessary to adapt better 
to the coming business environment. 


The further we progress, 
the more impor^nt 
experience becomes in solving 
today's most urgerit problems. 



One company actively and continuously 
engaged in advanced ECM research 
and development 
since 1952 is . 


(B) hallicrafters 




• reliability evaluation 
EQUIPMENTS-CO 

• cofiptermeasures 

inlja rJdWevices - heat exchangers^! 
• anter^s 





• AVIONICS 


FA A Plans Close Monitoring of Programs 


Washington— Largest single program to be funded out of the $45-50 million 
which the Federal Aviation Agency hopes to obtain for research and develop- 
ment in Fiscal 1960 will be the automatic data processing and display equip- 
ment effort now under way at General Precision Laboratory. 

In addition, FAA is seeking approximately $14 million to expand facilities 
and outfit its new National Aviation Facilities Experimental Center (NAFEC) 
in Atlantic City, N. J. 


Funds sought by FAA for research 
and development, approximately twice 
the figure for Fiscal 1959, also will 
enable its Bureau of Research and 
Development (successor to the Airways 
Modernization Board) to sponsor pro- 
grams in a number of other important 
areas across the broad spectrum of its 
assigned responsibilities. These areas 
include: 

• Air collision avoidance techniques: 
FAA plans to sponsor a number of 
programs to search out and investigate 
promising techniques for airborne 
proximity warning and/or collision 
avoidance devices. Emphasis will be 
on determining potentialities and short- 
comings of each technique, rather than 
developing end-use hardware, according 
to L. C. Wright, director of develop- 
ment for FAA's Bureau of Research 
and Development (BRD). The Bureau 
has not only strengthened its own 
permanent staff in this air collision 
problem area, but also has asked each 
of the military services to loan its 
own experts on a temporary assignment 
in order to investigate every possible 
technique which might find use in 
solving the air collision problem. 

• Instrument approach and landing: 
Another major Bureau effort will go 
into improving existing instrument ap- 
proach systems, testing available instru- 
ment landing systems, and sponsoring 
development of improved instrument 
approach and landing systems. At its 
Atlantic City facility, the Bureau plans 
to evaluate an improved ILS localizer 
antenna and a new flush-mounted glide 
slope antenna, developed bv Ohio 
State (AW Oct. 27, p. 61). These are 
developments which could provide very 
early improvement in existing approach 
equipment. In October, the Bureau 
plans to begin tests of the Bell Aircraft 
AN/GSN-5 ground-based automatic 
landing system as well as several air- 
borne flare-out adaptors in an effort 
to evaluate relative merits of each ap- 
proach. Shortly afterward, the Bureau 
hopes to receive a new automatic in- 
strument landing system, developed by 
Gilfillan, which employs new radar 
techniques that may permit flexible 
approach and landing paths for a wide 
variety of different aircraft types. 

• Aviation weather system: Working 


with the Air Force and the Weather 
Bureau, FAA plans to apply computers 
and automatic data collection and 
processing techniques to improve speed 
and accuracy of gathering and dissem- 
inating aviation weather data. Although 
final details have not been worked out, 
this promises to be a major develop- 
ment area of interest to avionics manu- 
facturers. 

The foregoing represent only the 
major programs and there will be many 
small development and study programs 
of interest to avionics companies. 

With more than 100 projects and 
tasks actively under way, and a total 
of several hundred planned, the Bureau 
has set up a tight system of monitoring 
and control to minimize any slippage 
from the rigorous timetable by which 
FAA is working. Program control, 
headed by Donald W. Dunn, applies 
both to Bureau personnel and to out- 
side contractors. 

For example, there are 16 distinct 
steps from the time the Bureau estab- 
lishes a project or task requirement 
until it becomes a firm contract. When 
a new requirement is established, a 
target date is set for the selection of 


a contractor and contract award, with 
corresponding dates for each of the 
intervening steps. 

In the central program control room, 
Dunn and his associates post the latest 
status of every program on a device 
known as “the control tower.” This 
is a series of six large aluminum panels 
mounted on a rotating pedestal. Each 
panel can be rotated within its own 
frame so that data can be posted on 
both sides, providing a total of 12 

Once a week each of the program 
status panels is photographed and off- 
set copies arc sent to each of the divi- 
sion chiefs as well as to individual 
project engineers. 

Once a requirement has reached the 
contract stage, another type of data is 
assembled and posted to display program 
status. Every month, each Bureau con- 
tractor is required to submit a report 
which includes the following data: 

• Estimated overrun, if any, an cost- 
plus-fixed-fee contracts. 

• Total contractor expenditure and 
commitment for the next 50 days, 
This shows how much FAA will need 
in the way of funds to reimburse the 
cost-plus contractor. 

• Total paid to contractor to date. 

• Per cent of work completed. This 
figure is provided by both the Bureau 
project engineer and the contractor. 
The figure posted on the control tower 
is the project engineer’s estimate. 

• Estimated completion date. 

Total funds paid to contractors are 



MOCKUPS of traffic controller consoles for use in a new data processing system beiug devel- 
oped by General Precision Laboratory is slated for initial tests this fall. 


AVIATION WEEK, March 9, 1959 


219 




220 


• AVIONICS 


A new approach to 
Single-Sideband radio by 
Stromberg-Carlson . . . 

. . . greater power output, 
loss potver input 
with a smaller volume. 

The SC-900A digit-tuned 
Single-Sideband transceiver 
marks a significant advance 
in the state of the art. 


The SC-900A is designed 
for both vehicular and 
fixed point-to-point 
communications— adaptable 
to rack mounting and 
back-pack — meets full 
military requirements. 


Provides 28,000 stabilized 
channels from 2 to 30 
megacycles, with a 
transmitted peak 
envelope power 
output of' 100 watts. 


Receive input 
power: 50 watts. 
Average transmit 
input power for 
voice: 150 watts. 
Available soon. 
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GO 
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watched very closely, Dunn says, to be 
sure that the agency fully utilizes all of 
the funds allocated to it. 

For major programs, like the General 
Precision Laboratory data processing 
system and the Aircraft Armaments 
traffic control simulator, completion 
date for each significant milestone of 
the program is estimated at the start 
and the contractor’s progress along 
these milestones is posted in consider- 
able detail. Once a month the con- 


tractor, Bureau project engineer and 
agency officials get together, go over 
the program's current status, milestone 
by milestone. 

Although BRD officials recognize that 
measuring progress in advanced devel- 
opment programs of the type it sponsors 
can never be extremely precise, the 
control program indicates that it intends 
to ride nerd on its contractors to avoid 
the severe slippages which plagued its 
predecessor agencies. 


First Anli-Missile Work Begins; 
Military Directs Defense Efforts 


By James A. Fusca 

New theoretical approaches to the 
problems of defense against ballistic 
missiles evolved during the past year 
will be competing for available funds 
with missile detection and anti-missile 
programs already in development during 
military budget battles this year. All 
three services will be participating. 

Under the Department of Defense 
reorganization that took place early last 
year, the newly-created Advanced Re- 
search Projects Agency' was assigned re- 
sponsibility for the missile defense pro- 
gram and control over the projects 
funded by the individual services. Al- 
though ARPA is awarding some small 
study contracts, most of the missile de- 
fense effort continues to be directed 
through the services. 

Present status of the major missile 
defense programs is approximately as 


• Air Force. USAF is developing and 
installing the Ballistic Missile Early 
Warning System (BMEWS) for the 
purpose of providing the maximum pos- 
sible reaction time by the U. S. in case 
of attack. Also under the direction of 
ARPA, the Air Force is conducting 
studies of problems related to anti-mis- 
sile missile systems, but these studies do 
not call for production of hardware. 

• Army. Army is developing its Nike 
Zeus anti-missile missile system for ac- 
tive defense of the continental U.S. 
against ballistic missile attack. Nike 
Zeus is an outgrowth of the Nike Ajax 
and Nike Hercules missile family. Ad- 
ditionally, the Army and ARPA have 
just begun a downrangc experimental 
project called DAMP— Downrangc Anti- 
Missile Measurement Project— to gain 
test data on missile detection and track- 
ing during the terminal phase of the 
flight. A third Army project for the de- 
fense of Army field forces by a transport- 
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able anti-missile system, called Plato, is 
no longer being funded and probably 
will terminate by June. 

• Navy. Although the Navy has not 
been involved in any of the large anti- 
missile programs to date, it has been 
exploring for some time the use of its 
Tales shipboard-to-air missile as an anti- 
missile missile. With new missile de- 
tection and destruction techniques now 
being explored, the Navy is striving to 
become the nation’s first line of missile 

Air Force Projects 

The Ballistic Missile Early Warning 
System being developed by the Air 
Force under ARPA direction for the 
earliest possible detection of Soviet mis- 
siles launched against the U. S. will 
under present plans eventually consist 
of three sites: 

• Thule, Greenland. Construction here 
began last summer. The target date for 
this site to become operational is be- 
lieved to be in the spring of 1960. 

• Fairbanks, Alaska. Contracts for con- 
struction a» this site have just begun to 
be let. Probable target date for the site 
to become operational is in the fall of 
1960. 

• Prestwick, Scotland. To function with 
maximum effectiveness, BMEWS re- 
quires the installation of a third site. 
Air Force planners consider the best 
location would be in the vicinity of 
Prestwick, Scotland. The U. S. State De- 
partment has requested permission from 
the British Foreign Ofnc-: for this in- 
stallation but, at present, the British are 
reluctant to allow it. The reason is that 
it would make this area a prime target 
in the event of war. 

Each of the BMEWS sites will em- 
ploy four detection radars and three 
tracking radars installed in seven build- 
ings laid out in a semicircle about a 
mile long and connected by weather- 
proof passageways large enough to ac- 
commodate maintenance vehicles. 

Four Radars 

The purpose of the four 5,000 mi. de- 
tection radars at each site is to scan 
a fixed azimuth sector of the air space 
over the Soviet Union to detect inter- 
continental ballistic missiles as their 
trajectories bring them above the radar 
horizon. Each radar will sweep an azi- 
muth sector of about 30 deg. to obtain 
a total azimuth coverage of approxi- 
mately 120 deg. 

These detection radars will use split 
beams, vertically offset by a few de- 
grees, which will be swept back and 
fourth horizontally at high speed by 
means of an organ-pipe antenna scan- 
ning system. From azimuth angle of 
interception of a detected missile, an- 
gular distance between beam intercep- 
tions, and time of travel, a computer 


TRANS-SONICS 

QUARTECTOR* 

LIQUID LEVEL 
DETECTION SYSTEMS 

for liquid oxygen 
and rocket fuels 




• No moving parts assure unsurpassed reliability 

• Will not respond to wetting or splashing 


Quartector Liquid Level Detection Systems, with no moving parts to stick or 
freeze, detect liquid levels to within ± 1/32" with a response time of less than 
40 milliseconds. Operating temperature range is from — 425°F to -F120°F. 

Quartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit. Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900. 
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aircraft and missile manufacturers choose GORN pressure switches 


. .n especially interested in the types of pressure switches checked: absolute □ air ram □ air speed □ altitude □ 
barometric □ boundary layer □ depth Q differential □ dual sensing □ hydraulic □ liquid level □ Mach number □ 
multiple stepping □ pneumatic □ rate of climb □ vacuum □ 
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will compute a rough approximation of 
the trajectory to aid acquisition by a 
tracking radar. 

The tracking radars at each site will 
have two purposes: 

• Identification. Tracking radars must 
attempt to identify a detected object 
as a missile rather than a meteorite or 
falling satellite. 

• Impact point. These radars must also 
provide tracking data to the computer 
for computing point of launch and 
point of impact. 

The complex scanning system to be 
employed with the 90 ft. parabolas of 
the tracking radars will enable them to 
be used as detection radars when one is 
out of sendee. Range of the tracking 
radars also will be about 3,000 mi. 

Under the direction of ARPA, the 
Air Force also is conducting studies of 
anti-missile missile system problems 
with the purpose of developing ad- 
vanced system concepts. USAK is re- 
ported to believe that some of these 
studies have reached the point where 
hardware would be funded. 

The Army has been assigned by 
ARPA to develop its Nike Zeus anti- 
missile missile system, apparently be- 
cause at the time of assignment hard- 
ware existed for the Nike Zeus program, 
none for the Air Force program. Under 
present budget allowances the Army 
expects to have the system operational 
by 196+, but it is pressing for addi- 
tional funding to speed the program 
for a 1962 operational date. 

Both the Air Force and the Navy 
arc arguing against additional funds for 
Nike Zeus, claiming that some of the 
newer approaches make the Nike Zeus 
concept obsolete. 

For the probable purpose of gaining 
experimental data for the Nike Zeus 
program, the Army with the joint spon- 
sorship of ARPA has undertaken the 
Downrange Anti-Missile Measurement 
Program. As a part of this program, a 
cargo vessel, the S. S. American Mari- 
ner, has been refitted and equipped 
with radar and infrared detection and 
tracking and telemetry equipment. 

The vessel will be stationed down- 
range near the re-entry point of experi- 
mental missiles fired from Cape Ca- 
naveral. By detecting and tracking 
missiles during their terminal phase, test 
data will be gathered in an attempt to 
specify missile characteristics during 
that portion of .the flight that the Nike 
Zeus system will be acquiring, tracking, 
and launching an intercept missile 
against it. 

The Army did have under develop- 
ment the Plato system, a transportable 
system for defense of Army field forces. 
According to a recent Department of 
Defense announcement, however, Plato 
has received no funds since the end of 
Fiscal 1958, last June 30, and no fur- 
ther development is planned. 


Airborne large special actuators 
are being employed today in a 
diversity of applications, both air 
and ground. On the DEW Line, 
for example, pairs of Airborne 
R2552 LINEATOR actuators are 
used to control the tilt and shape 
of AN/FPS-19 antenna reflectors. 
Environment in this instance in- 
volves extreme temperature and 
humidity conditions and these call 
for a high order of mechanical 
and electrical reliability. 

The R2552 typifies Airborne’s 
capabilities in developing large 
special actuators— linear or rotary. 
And where requirements are not 
unique, we also offer a line of 


modular-type actuators, origi- 
nated by Airborne to simplify de- 
sign and specification. Write for 
further information. 

GENERAL ENGINEERING DATA 

LINEATOR Actuator *2552 

1. 208 v a-c, 60 cycle, 3 phase reversible in- 
duction motor with magnetic brake 

2. Speed at raled load of 400 lb.: .3 in./sec. 

3. Ambient temperature: -65 to +130°F. 
(-80°F. non-operating). Relative humidity: 
up to 100% 

4. Design incorporates 2 limit switches and 
4 intermediate position switches, plus 
synchro position transmitter. 


LINEATOR® • R0T0RAC® • TRIM TR0L® ■ ROTORETTE® • ANGLgear® . R0T0L0K 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 

Represented in Canada by: WINNETT BOYD LIMITED • 745 ML Pleasant Rd„ Toronto 14, Ont. 
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CAPABILITIES FOR DEFENSE 


Westinghouse With 25 Years Of I 
Is Meeting Today’s Detection Problems 
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T/l combat surveillance 


Stay “home" and see more 


Aggressor terrain and positions are open secrets to Tl-equipped recon 
drones and snooper aircraft. Field commanders can now reconnoiter “in 
person” far behind aggressor lines without leaving field HQ. Instant, accu- 
rate, continuous data on thousands of sq mi of hidden territory can flow 
into headquarters in the time one foot -patrol could complete its mission. 
Hundreds of targets can be spotted, evaluated and brought under fire in 
the same time interval . . . most of them within seconds after detection. 

This capability exists now at Texas Instruments. For detailed dis- 
cussion, military and industrial personnel with need to know please write or 
call: SERVICE ENGINEERING DEPARTMENT. 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control • Airborne 
early warning • Antimissile • Antisubmarine warfare • Attack control • Countermeasures • Missile systems 
Navigation • Reconnaissance • Space electronics ; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, sonar, telemetering, time standards, timers, transformers and other precision equipments. 


APPARATUS DIVISION 


Texas 



Instruments 

INCORPORATED 




SIKORSKY S-62 turbine powered helicopter tests amphibian hull in Long Island Sound. 

Helicopters 
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It’s another aviation first for Bell . . the first full 
in-flight conversion by a tilting-rotor fixed wing 
aircraft. Bell’s XV-3 convertiplane made its meta- 
morphosis in mid-air, to change from a helicopter 
to an airplane and back to a helicopter. Altitude 
was 4,000 feet, speed 115 knots, change-over was 
smooth in both operations. It took only 15 seconds 
for the XV-3 to make aviation history. With its 
ability for vertical take-off and landing plus the 
prime capabilities of speed and a wider operational 
radius, the convertiplane will give the Army a new 
weapon, tailored to today’s tactical and logistical 
needs. Bell is developing the XV-3 for the U. S. 
Army under contract administered by the U. S. 
Air Force. The 4-place experimental model is a 
research prototype for future development into 
larger transport convertiplanes that hold vast 
possibilities for both military and commercial 
applications. Full conversion of the XV-3 is a 
major step toward this goal. 


FORT WORTH, TEXAS • SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


BELL’S 

XV-3 


GOES FULL TILT 
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Helicopter Market Hits Transition Lull 


By Robert I. Stanfield 

Big commercial market for helicopters should come into being in 1960. 
with operators taking advantage of all-weather instrumentation and turbine- 
powered rotorcraft. Last year— beginning a period of declining sales and 
government austerity that is expected to continue through 1959— the transi- 
tion from piston to turbine began to appear. 

Last year also marked a spurt in research and development of VTOL 
testbeds— some company financed, most supported through Army-Navv-Air 
Force funds. Economically, much is yet to be done— particularly in pavload/ 
weight ratio— to adapt these vehicles to commercial operation. On the mili- 
tary side, flying cranc-rescue-transport VTOL capabilities are highly desirable. 


fact that hclicopter-pro- 
re on the increase, there 
i lx; a consolidation to 


Despite tin 
ducing firms ; 
is expected t 

fewer and bigger companies. Five major 
manufacturers currently produce most 
commercial helicopters. Militarilv there 
are about 20 helicopter companies com- 
peting for sendee orders. 

Of special significance is the increas- 
ing number of companies engaged in 
VTOL development, which eventually 
will mean tangible military hardware 
contracts. About 19 such firms include 
most helicopter manufacturers plus coin- 
panics that primarily had specialized in 
fixed-wing productio'n-Fairchild, Grum- 
man, Lockheed, McDonncll-atid new- 
comers, such as Collins Radio and 
Chrysler Corp. 

Commercially, there arc about -IS 
route petitions now before the Civil 
Aeronautics Board of persons wanting to 
get into the helicopter business. Post 
Office Department also has over 75 
applications from cities requiring heli- 
copter service. In the event turbine- 


powered aircraft require limited or no 
subsidies, this could produce a produc- 
tion breakthrough. 

the number of helicopter operators in 
North America as against 1957, and a 
37% increase in the number of heli- 
copters, according to the Helicopter 
Council. More than 100 rotorcraft are 
being operated for executive and com- 
pany use, more than 500 by commercial 
operators, 25 by the three certificated 
airlines and 29 by 12 state and munici- 
pal agencies. 

Helicopter operating industrv now 
grosses about S35 million annually in 
the United States and Canada. 

Today’s big commercial transport 
helicopters carry 12 to 15 passengers at 
costs of roughly 20 cents a passenger 

By comparison, a 25-passenger tur- 
bine-powered helicopter is expected to 
generate half this cost. 

Commercial orders placed with four 
major companies during 1958 covered 


17S units at S19,863,000. By compari- 
son, during 1957 three helicopter firms 
received orders for 251 units totaling 
828.07-1,000. 

Last year's traffic figures for the three 
certificated helicopter airlines are as 
follows: 

• Chicago Helicopter Airways: 109.136 
revenue passengers carried 1.997.000 
revenue passenger miles. Load factor 
37.3%. Mail carried totaled 17, 6H 
revenue ton miles. Total revenue ton 
miles: 208,189. 

• Los Angeles Airways: 31.663 revenue 
passengers carried 1,181,000 revenue 
passenger miles. Load factor 53.1%. 
Mail carried totaled 48,005 revenue ton 
miles. Express, 22,527 revenue ton 
miles. Total revenue ton miles: 183.256. 

• New York Airways: 91,114 revenue 
passengers carried 1.761,000 revenue 
passenger miles. Load factor 44.8%. 
Mail carried totaled 17,823 revenue 
ton miles. Express, 10,378 revenue ton 
miles. Freight, 6,127 revenue ton miles. 
Total revenue ton miles: 202,610. 

For the three airlines, per cent of 
revenue earned to available ton miles 
was as follows: Chicago. 28.5%; Los 
Angeles. 5S.4% ; New York, 44.6% . 

Some basic advantages of the turhinc- 
powered helicopter include good pay- 
load/weight ratio, power, speed. "No 
matter how fast fixed-wing aircraft fly 
between 200-mi. cities, the helicopter is 
the best bet because of the time con- 
sumed between city and airport.” 
Michael E. Gluhareff, Sikorsky engi- 
neering manager, told Aviation Week, 
Speeds of 200 kt. arc “around the 
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cornet" with practical payloads, he said. 

Sikorsky, which had limited itself to 
research, development and production 
of the true helicopter, only recently 
established a new Advanced Configura- 
tions Research Section to delve into 
advanced systems of VTOL flight, in 
addition to rotary wing improvement 
(AW, Feb. 2, p. 66). 

Helicopter Developments 

Past year’s helicopter developments 
included: 

• Sikorsky HSS-2, designed to meet 
U. S. Navy requirements for improved 
aircraft and techniques in anti-subma- 
rine warfare. Twin-turbine powered 
amphibian is expected to make its first 
flight this month. It will be fitted with 
four torpedo racks, and will have nu- 
clear weapons capability. 

Other Sikorsky projects include the 
S-60 flying crane helicopter of six-ton 
cargo capacity, the first step in a future 
family of even larger flying cranes in- 
cluding a turbine-powered model of 
20-ton capacity; the S-62 turbine-pow- 
ered 10-to-12 passenger helicopter; a 
commercial version of the S-61 (Navy’s 
HSS-2), a seven-bladed rotorcraft pow- 
ered by three General Electric T58 tur- 
bines with a cruise speed of 1 50 kt. and 
range, with 28 passengers, of 500 naut. 

• McDonnell Model 120, triple-turbine 
powered lightweight helicopter aimed 
at providing Army ground troops in bat- 
tle areas with a versatile, low-mainte- 
nance flying crane. This helicopter can 

more than 100 mph. Crane configura- 
tion permits attachment of 105 mm. 
howitzer or jeep-tvpe vehicles. Rotor 
tip burners are supplied by AiResearch 
GTC-85-36 gas turbine air compressors. 

• Slid Alouettc, marketed by Republic 
Aviation, which is proving acceptable 
to the offshore oil industry, according 
to Robert Suggs, president of Petroleum 
Helicopters. Inc. Reason: speed of 90 
mph. on 70-mi. flights: fuel availability 
(kerosene is a common item) for its tur- 
bine engine, and aircraft availability 
which has been averaging 88% for 
Petroleum’s two Aloucttcs. 

Republic also markets the French 
Sud Aviation Djinn, two-place rotor-tip 
jet which operates on the same prin- 
ciple as a rotary lawn sprinkler. Turbo- 
meca Palouste IV turbine engine gener- 
ates a speed of 81 mph. 

• Kaman II-43B, incorporating the Ly- 
coming T53-L-1A turbine, was rolled 
out last December. It is keyed primarily 
to the Air Force concept of employing 
rotary wing aircraft throughout its com- 
mands as crash-rescue vehicles to reduce 
loss of flight personnel. USAF has con- 
tracted for 74 of these helicopters 
through fiscal 1959. 

Company also is grooming an entry 
for the civilian helicopter market, the 
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ing investigated by I 
HU2K, designed for the Navy and pow- 
by the General Electric T58, is 




■1, designed from scratch as 
turbine-powered utility helicopter for 
the U. S. Army. This light, 3,834 lb. 
rotorcraft exceeds in all respects initial 
Army requirements calling for a helicop- 
ter that would cruise at 100 kt., climb 
at 1,500 fpm., and deliver an 800-lb. 
payload over a 100 naut. mi. radius. 
Power is supplied by the Lycoming 

.1 Model 107, 160-mph. multi- 
ransport helicopter, the airline 
ition of which the company ex- 
pects" to have ready for delivery in 1961. 
The helicopter will normally seat 23-25 
passengers. Its military counterpart, 10 
of which have been ordered by the 
Army, will be powered by twin General 
Electric T58s; three of the YHC-ls will 
be powered by Lycoming T53s. 

• Doman Model D-12, two-place tur- 
bine-powered helicopter designed for a 

■ttiisfeag: 


turbine trans 


sell for ab( 
y Doman for the Army. Powe: 


tout $12,00C 

gineering has been completed on the 
project, based on a design study made 


planned is the Allison 250-C1 t 


75% power, is 87 rr. 
mi. 

flying crane is in production. The first 
has been purchased by the Massachu- 
setts Department of Public Works. 
Payload is 1,050 lb. Powerplants are 
Lycoming A-540FlAs of 260 hp. each. 
Company also is building a small, two- 
place, utility helicopter, the Blue Jay. 
VTOL Developments 
Developments in VTOL aircraft dur- 
ing the year included: 

• Lockheed CL-379, a VTOL-STOL 
turboprop reconnaisance aircraft which 
the company has proposed to the Army. 
It would be equipped with Lycoming 
T53 engines of about 1,000 shp. each. 
Vertical lift would be achieved by in- 
creasing wing incidence about 20 deg. 
Flap system would provide moderate 
slipstream deflection. Aircraft could 
take off vertically and it could hover. 

• Kaman K-16B, under development for 
U. S. Navy, will be powered by two 
General Electric T58 turbines, canted 
at 30 deg. Controllable flaps on propel- 
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Why Vertol leads 
in turbine helicopter 
design and development 


Steady progress in helicopter technology has advanced this 
versatile air vehicle to the threshold of a new era of useful- 
ness. It is the era of the turbine-powered transport helicopter 
designed for improved battlefield mobility and logistical 
support of combat elements and missile systems, and for 
all-weather, day-night operations. 

Vertol has been and is today at the forefront in progress to- 
ward this new achievement. Among the first to recognize that 
turbine power would vastly improve performance, capacity 
and versatility, Vertol also is a leader in research and de- 
velopment on new designs incorporating these powerplants. 

The result of many years of work in this field is the Vertol 
107, first member of an entirely new generation of multi- 
turbine helicopters destined to play vital roles in short-range 
transportation throughout the world. It is now being produced 
for the U.S. Army as the YHC-1. The 107 can be adapted to 
an almost limitless variety of functions without altering basic 
design. Its growth potentialities are built in, assuring a steady 
progression of helicopters with even greater performance, 
load-carrying ability and versatility. Detailed engineering on 
growth versions of the 107, which will incorporate more 
advanced engines now in development, is under way. 


VERTOL 
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NEW VOUGHT CRUSADER FOR FLEET NEXT YEAR! 

Navy orders fourth version of flexible, economical fighter 


For the fourth time in three years, a new Crusader type 
is extending the power of the Fleet. Chance Vought's 
F8U-2N has been ordered by the Navy for delivery next 
year. It will deploy alongside the Navy’s swiftest photo- 
planes and two first line day fighters — all Crusaders. 

The F8U-2N is another step in Crusader growth. Speed 
of this newest version has been advanced to near 
Mach 2. It will carry the deadliest air-to-air missiles. 
It is instrumented and radar-equipped for supersonic 


combat in darkness or bad weather. 

This will be a new capability for the Fleet. Yet it is 
being acquired at low risk and cost. The F8U-2N's basic 
design has been proved simple, serviceable and econom- 
ical . . . compiling an enviable performance record in a 
year of foreign duty with two Fleets. 

Again, the growth provisions of the Vought Crusader 
have provided immediate, low-cost upgrading of the 
Fleet’s aircraft inventory. 
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lcr blades give the pilot control at slow 
speeds (hovering to 50 inph.). Above 
30 mph. the flap control system auto- 
matically phases out and conventional 
airplane controls take over. 

• Vertol 76, turbine-powered tilt-wing 
research aircraft developed under spon- 
sorship of the U. S. Army and coordi- 
nated through the Office of Naval Re- 
search. Powerplant is a single Lycoming 
YT53-L-1. During conversion from 
hover to airplane flight, the lateral con- 
trol system automatically changes to air- 
plane controls, differential collective 
pitch system phases out and a conven- 
tional aileron system simultaneously re- 
orients itself and phases in. Testbed 
will be evaluated by the National Aero- 
nautical and Space Administration. 

• Hiller . X-l 8 research vehicle, an air- 
plane which has VTOL capabilities 
with its fuselage remaining in the hori- 
zontal plane. Gross weight is 33,000 
lb. Allison T40-A-14 powcrplants and 
16 ft. 1 in. diameter Curtiss- Wright 
electric contra-rotating propellers were 
obtained from the Navy’s Pogo (Lock- 
heed) and (Convair) V I OL planes and 
logistics seaplane (Convair R3Y) pro- 
grams. Funding of S3 million will carry 
the X-l 8 through 12 months of flight 
test. Wing tilt is accomplished by hy- 
draulics; maximum airspeed at which 
wing can be tilted is 1S5 kt. 

• Bell XV-3, experimental convcrti- 
plane, made its first conversion at 4.000 
ft. and reached a speed of 115 kt. 
Power is supplied by a 450 hp. Pratt 
&Whitnev R985 engine delivering 400 
hp. to rotors. Normal gross weight is 
4,700 lb.; empty weight about 3,500 
lb. The wing is fixed; it is the rotor 
that tilts. Top helicopter speed is about 
105 kt. Flaps have been added to the 
wings to reduce stalling speed in for- 
ward flight to about 85 kt. 

• Piesecki Model VZ-8P, under design 
for Army, will be powered by two Ly- 
coming flat piston engines. Speeds of 
150 mph. arc expected. Three-blade 
rotors are horizontally mounted in 
ducts fore and aft. Silhouette is low 
and flat. Fore and aft are inflated rub- 
berized fabric bumpers. Three-wheel 
gear provides ground mobility. 

• Sikorsky delta-wing convertiplanc and 
compound helicopter, both Currently 
under study. The convertiplanc con- 
figuration embraces a single-blade ro- 
tor, which would stow at speeds approx- 
imating 100 kt. and the aircraft would 
become fixed-wing, with speed of about 
500 kt. Compound helicopter would 
be a rotor-unloading type of aircraft 
with a fixed wing and propellers. It 
will not necessarily incorporate a tip- 
jet propulsion system. 

• Robertson VTOL, vectored slipstream 
type aircraft, is aimed at the military 
market. Aircraft is four-place, with 
cruising range of about 1,000 mi. 
Power is supplied by two supercharged 



THE NEW HILLER 12 E 
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There is one impoitanl reason why any company in the petroleum indus- 
try should consider using helicopters. . . to save time and money! With the 
powerful new Hiller 12 E under the efficient direction of an experienced 
Hiller operator firm, the savings can become truly impressive. This 12 E 
standard of service is convenient, too; you can charter a 12 E by the trip 
or by the contract. For an illustrated brochure on the 12 E in action and 
information on Hiller Operators, write Dept. L, Commercial Division. 
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340-hp. Lycoming GSO-480 engines. 
The aircraft can be adapted to turbo- 
prop operation. 

• Bensen Model B-10, expected to be 
developed and ready for production 
this summer, the prototype of which is 
a single-place, tandem twin-fan vehicle. 
Powerplants are vertically mounted 72- 
hp. McCulloch four-evlinder aircooled 
engines. First flight was last Aug. 6. 

• Fairchild VZ-5FA testbed, being 
constructed as part of SI million re- 
search and development contract 
awarded by Army’s Transportation Re- 
search and Engineering Command. 
Vehicle is designed to prove feasibility 
of the vectored slipstream, the princi- 
ples of which Fairchild has been re- 
searching for a number of years. 

• Ryan Vertiplane, under joint Army- 
Navy sponsorship, completed wind 
tunnel testing at the Ames National 
Aeronautics and Space Administration 
Laboratory at Moffett Field. Calif. 
Vehicle crashed during flight tests last 
month (AW Feb. 23, p. 30). and a 
program delay is expected. 

• Gyrodyne XRON-1 rotocyclc, devel- 
oped under Navy contract, will soon 
be test flown by the military. Plans 
call for delivery of manned and re- 
motely controlled rotocyclcs to the 
Navv by the end of the Current year. 
Most significant development at Gvro- 
dvne during the year was the automatic 
stabilization and remote control system 
and flight test in this configuration. 
Company expects certification of com- 
mercial version within the next two 

• Flying platforms, the concept of 
which poses numerous stability and 
control problems. Vehicles currently 
under consideration by the Army in- 
clude Chrvsler’s tandem-duct piston- 
powered platform, featuring rigid ro- 
tor-propcllcrs and a system of vanes, 
louvers and cascades to provide propul- 
sion, stability and control; Aerophysics 
VZ-7AP controllable pitch four rotor- 
propeller platform, powered by a 425- 
shp. Turboineca Artouste 1 1 B turbine, 
currently under construction, and the 
Piesecki" VZ-8P tandem-duct platform 
previously referred to. 

Army Testing 

Active helicopter inventory of the 
U.S. Army numbers 2.193 rotocraft. 
with 2,467 planned for June 30. 1959. 
and 2,558 for June of 1960. Test activi- 
ties being conducted bv Army's Avia- 
tion Board embrace absolute altime- 
ters, evaluation of the Bendix-Pacific 
Decca System, development of mirror 
system to aid in cargo hookup and 
release, evaluation of automatic sta- 
bilization equipment (Lear Sikorsky 
tests were completed last year; projected 
for test is the Sperry AS£). 

Army also is conducting experiments 
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RECs NEW DEICED 
TEMPERATURE PROBE 


This extraordinary new Model 102D gives 
accurate total temperature measurement 
while deicing heater operates 

The unique ability of this probe to permit precise 
total temperature measurements while deicing heat is 
continuously applied opens up numerous possibilities. 
Model 102D will deice within one minute when sub- 
jected to icing conditions defined in Section 3.5, para- 
graph g of MIL-P-25632A (USAF). Model 102D is 
designed for use at flight speeds up to Mach 2 and 

Tell us about your project. We welcome your in- 
quiry for complete information on Model 102D, or 
any of REC's many other precision units. 



NEW CATALOG. No. 115811. Illustrated compila- 
tion of data on over 50 different REC probes ranging 
from —260° C. to 1500° C., plus REC pressure 
transducers and pitot-static tubes. 

ROSEMOUNT 

ENGINEERING 

COMPANY 


4906 West 78th Street • Minneapolis 24, Minn. 
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fiEEZjHeavy-Duty CONOSEAL JOINT Seals 
’erfectly at High Temperatures and Pressures 


100% Metal! That’s Whv /WJ.UJ.T CONOSEAL 
Joints Assure Unlimited Shelf Lite With Perfect Seal 


For Quick Conne ction of H igh Performance 
Tubing, Specify^^jy CONOSEAL Joints 


Only XI® CONOSEAL All-Metal Joint 
Gives You Perfect Seal 


PROVIDES ALL 


THESE ADVANTAGES 



Solve high performance tube ond pipe joining prob- 
lems with the versatile Mormon all metal CONOSEAL 
Joint. Four configurations, covering temperoture require- 
ments from — 300°F. to -j-2000°F. ond pressure require- 
ments from 1 200 psig. to 6000 psig., are available for 
a wide range of missile, ground support equipment, 
oircraft and other applications. Weight-saving, space- 
saving Marman CONOSEAl Joints are leakproof, 
simplify tubing installation, accommodate linear deflec- 
tions, assure indefinite shelf life. Return the coupon for 
complete information. 
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new AMPEX FM 
Calibration Unit 
stands alone 


Calibrating and aligning FM record- 
ing systems used to require hours of 
a specialist's time plus a eonsider- 
‘ )f test equipment. The 



irshoot character 

As a high-accuracy voltage stan< 
ard, the instrument provides 1.411 
volts. DC regulated by a three-stag 
Circuit of pre-aged, temperatur 
compensated Zener diodes. Modifie 
Kelvin-Varley circuitry eliminati 
loading effects on the voltage stani. 
ard. Gold-plated chopper contacts 
and solid silver-alloy switch contacts 
throughout minimize thermo-elec‘ ' 
cal effects. 

All-transistor circuits provide 
stant warmup and negligible pox 
consumption. The nine oscillators 
crystal-controlled for maximum j 
implete Calibrat 


s tough, hi 

MKSLwr 


0 SPECIFICATIONS 


Panel ii8*x1S!ilni 


CALIBRATION STABILITY 



in arming of its helicopters, with the 
exception of the H-37. with machine 
guns, fin stabilized rockets and 20 mm. 
cannons. A helicopter instrument 
training program also is under way. 

Cessna Aircraft, which is taking a 
shot at the helicopter market with its 
CII1-C, has run evaluation tests with 
the Army at Port Rucker, Ala., aimed 
at pointing up the instrument-trainer 
capabilities of this helicopter. 

Navy and Marine helicopter inven- 
tory during 1958 totaled 900 units. 
This compares with 800 units a vear 
earlier and an estimated 1.000 for 1959. 
Air l''orcc inventory last year totaled 
330 units, as against 3fi0 in 1957 and 
but 300 estimated for 1959. 

Firefighting and forestry patrol mis- 
sions together entailed about 2.500 hr. 
of helicopter time during 195S. Some 
11.400 "hdispots" have been created 
in California national forests, accord- 
ing to the Helicopter Assn, of America. 

Last year the first official action to 
set U.S. heliport design and develop- 
ment criteria was taken as the Civil 
Aeronautics Administration (now the 
Federal Aviation Agency) appointed a 
nine-member industry-government com- 
mittee to study the problem. 

In relation to military orders, the 
Navv this year is purchasing a moderate 


quantity of Kaman IIU2K-1 helicopters 
and a moderate quantitv of Sikorskv 
HSS-2, I1SS-1N and HUS-1 rotorcraft. 

The Navv also is evaluating Gvro- 
dync drones: the DSN-1 and DSN-2. 
Air Force helicopter orders have been 
limited to the Kaman H-43A and 
II-43B. F.ightcen of the former have- 
been contracted for, in addition to the 
previouslv mentioned 74-unit contracts 
for the B model. 

Emphasis on all-weather instrumen- 
tation has increased the role of the 
long range Armv-Naw Instrument Pro- 
gram (ANIP). Commercially. Bell 
Helicopters during the year developed 
a full instrumented H-13 for use by 
the Ainvavs Modernization Board's 
navigational helicopter study in the 
New York City area. 

This instrumentation was a modifica- 
tion of the all-weather, blind flight 
equipment developed by Bell. Bendix 
and Dccca and introduced in 1957. 

While the commercial market has 
been somewhat blighted this year by the 
recession, the industry expects it to 
grow as part of the total market (AM'. 
Sept. 1. 1958). 

Rotorcraft improvements, plus in- 
creasing public acceptance and the ad- 
ditional uses found for the helicopter, 
arc viewed as keys to this growth. 
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. . . your AMPEX Field Service Engineer 


Ampex service begins the moment your new equipment 
comes out of the cases. Whether it is a single FR-100A or 
a complete digital tape handling system, your Ampex 
Service Engineer is there on installation day. 

He sees to the proper installation of your equipment. He 
tests it with its original factory checkout tape and spe- 
cially designed calibration units. And he thoroughly 
instructs your staff in its operation. 

Throughout your warranty period— and afterwards — 
Ampex Field Service is instantly available for modifica- 
tions or fast replacements, avoiding costly down time. 


Minutes after your call to the nearest of 12 offices or to 
the Ampex Home Office, extra parts or components are on 
their way. And this same close tie between factory and 
Field Service keeps Ampex Service Engineers constantly 
up-to-date on the latest techniques and equipment. 
Available are Field Service programs ranging from sched- 
uled preventive maintenance calls or time and materials 
contracts, to the services of a full-time resident Ampex 
engineer. With your purchase, an Ampex data specialist 
will discuss a service and spare-parts plan tailor-made to 
suit your magnetic tape instrumentation needs. 


First in magnetic tape instrumentation 



AMPEX INSTRUMENTATION DIVISION 
Ollf 4 fusY* dC 3 ^ 8 **’ Redw00d City ' Cal| f°rnia 
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GRUMMAN GULFSTREAM turboprop executive transport. 


Business Flying 
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TO CORPORATE OFFICERS AND CHIEF PILOTS: 

Quality, a word too often built up, is built into both 
the Gulfstream and its Rolls-Royce Dart engines. 

This modern aircraft, with fail-safe construction, typifies 
the reliability inherent in Grumman products for 29 years; 
while the engines have already been proved by millions of hours 
of airline operation. The achievements by these two leaders 
in their respective fields assure you of quality and safety 
in a true sense of the word. 

The new Grumman Gulfstream, the optimum in executive 
transportation, features high air speed, pressurization and 
short field characteristics designed specifically to 
meet your corporate flying requirements. 

Henry J. Schiebel 
Sales Manager 

Grumman Aircraft Engineering Corporation 
Bethpage • Long Island • New York 
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Business Plane Volume Bucks Recession 


By Erwin J. Bulban 

Business flying passed through the 
1958 recession to set new records 
for deliveries, dollar volumes and 
utilization of its products by its cus- 
tomers, underlining its importance 
to the nation's industrial complex 
and providing further proof of the 
solidity it provides as a growing mar- 
ket for suppliers to the aviation 
industry. 

As in 1954, when the prophets 
forecast, that with the lifting of cor- 
poration excess profits taxes many a 
company-operated aircraft would find 
its way onto the used airplane lot, 
the builders and users of U. S. busi- 
ness and utility aircraft last year also 
confounded the recession pessimists. 

These significant marks were set: 

• Number of units delivered increased 
o total 6,416, inch 


:r 1957 




1 6,416, including 
:ch MS 760 and two tur- 
:d Fairchild F.27s. 
ne, figured at the build- 
ers’ net billing prices-beforc markup 
by distributors and dealers— totaled 
more than SI 01. 5 million. This repre- 
sented a healthy SI 35 million-plus at 
retail compared With S99.6 million in 
billings and a retail value of SI 25 mil- 


:s increased 
lion compared to 4.9 
1957 and repr< ' ’ 


to 4.9 million hours in 

momtKrtcrfflowu 

by the nation’s scheduled domestic air- 
lines last year. The steady climb of 
business plane flying hours— which have 
increased 1 50% in the past decade. 

next decade, industry observers believe. 

Business fivers currentlv are logging 
50% of all the time spent in the air 
bv all segments of general aviation, 
which represents all flying other than 
that done by the military and scheduled 
airlines. In 1957, business pilots totaled 
approximately 47% of the time spent 
aloft by all segments of general avia- 

Pointing up the optimistic feelings 
of an industry, which has become 
overly conservative in forecasting the 
future since the bleak days following 
collapse of Gl-training in 1’947. a tabu- 
lation made by its members for Federal 



Quesada recently indicated that it ex- 
pects to sell SI billion worth of new 
business and utility aircraft in the five 
years 1958-1962. 

In this period it will spent SS0-S100 
million on research and development, 
new facilities and equipment. Volume 
of fixed base operations related to sales 
and maintenance of business and utility- 


planes— new operatii 
proximately S500.00I 
well double and gross 
in service facilities— now 
S200 mill! 

Dollar v 
urably as deliveries increase i 
turbine-powered executive 
such as the Fairchild F-27, 


S&s:j3£ 

3ss capital investment 
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approximately 20 arc scheduled for cor- 
porations. 'Ihis year will mark first 
deliveries of Grumman’s Gulfstream, 
on which the company has a backlog 
of approximately 40. Although sales of 
these larger airplanes represent rela- 
tively few units in the over-all business 
flying total, their five-figure basic prices 
will significantly increase the totals for 
1959 and onwards. 

Fairchild, with 20 firm corporate or- 
ders on its books for F-27 turboprop- 
powered transports, had delivered eight 
executive airplanes as of late February, 
and reports that its early customers 
already had logged considerable time on 
their airplanes as of that date. 

Jet-powered business aircraft picture 
has improved greatly in a year’s time, 
with a wide variety of hardware flying, 
from the small twin-jet Beech MS 760— 
the only one that can be delivered now 
—to the twin-jet North American Sabre- 
liner, the Lockheed two-or-four-engine 
Jetstar and the McDonnell Model 119 

Two MS 760s have been purchased 


by U.S. private buyers from Beech, 
which is distributing the 5210,000 air- 
plane through arrangements with its 
French builder. North American has 
garnered an initial contract from USAF 
tor the T-39 trainer version of the Sa- 
brcliner but has made no public pro- 
nouncements on the airplane’s civil 
future. The company is known to be 
conducting market surveys in this field 
covering both the western hemisphere 
and abroad. 

McDonnell 119, which is in direct 
competition with the Jetstar for the 
USAF UCX four-engine utility trans- 
port class, has indicated its commercial 
interest by setting up a Transport Di- 
vision responsible to top company man- 
agement. 

First break in the larger jet-powered 
executive class apparently has been 
made by Lockheed’s Marietta (Ga.) 
Division, which is scheduling a firm de- 
livery to a private customer in January 
1961. Marietta now has both Jetstar 
prototypes, which have accumulated a 
total of 750 flight hours and are now 


undergoing detailed engineering tests 
and preliminary FAA certification trials. 
Company is tooling up for Jetstar pro- 
duction, with plans calling for lines 
building civil and military models si- 
multaneously. 

Currently the division has approxi- 
mately 70 production line positions re- 
served for civil Jetstars and its sales 
department is now firming up these 
contracts and working out specifications 
with these potential customers, includ- 
ing equipment and interior details. 

Initial production Jetstar for the 
number one customer will have four 
Pratt & Whitney JT12s. Company 
expects to get delivery on prototype 
JT12s for installation in one of the 
two airplanes now under flight test late 
this year or early next year. It expects 
to get FAA-ccrtificated JT12s in Oc- 
tober, 1960. 

The 2,500-lb.-thrust-class JT12 has 
quickly scored major success in the new 
light jet transport field and is now speci- 
fied for the Sabreliner, McDonnell 119 
and Jetstar. Engine was publicly intro- 


U.S. Business & Utility Aircraft Shipments— 1958 
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CESSNA 310C 


duced to business pilots for the first 
time at the National Business Aircraft 
Assn, annual forum last September 
(AW Sept. 29, p. 21). 

Composition of the active business 
fleet, compiled by the association as of 
Jan. 1, 1958, snows that there were 
then 28,483 aircraft being operated pri- 
marily for this purpose. Of these 1 .093 
were multi-engine types seating nine or 
more; 2,749 were multi-engine seating 
fewer than nine persons; 15,234 were 
single-engine types seating three or 
more; 9,236 were single-engine with 
one or two scats and there were 171 
miscellaneous types including helicop- 
ters. surplus jets and the like. 
Equipment Statistics 

For equipment, NBAA estimates that 

16.000 of the 28,000 aircraft used 
primarily for business flying are fully 
equipped for instrument (IFR) flight; 
13.464 have VOR omni-range equip- 
ment; 26,000 have a radio receiver; 

25.000 have a transmitter; 12,500 have 
manual direction finder; 7,500 have 
automatic direction finder (ADF); 2,500 
have autopilot; 6,000 are equipped with 
instrument landing svstem (ILS) local- 
izer and 1.500 have an ILS glide slope. 

In addition to this base of 28,483 
planes, NBAA estimates that another 

10.000 were being used partially for 
some form of business activity'. 

The turboprops and jets are the 
glamor ships of the industry; the large 
multi-engine piston types also look im- 
pressive on the tally sheet. But by and 
iarge the big gains made in business 
flying are in the utility of the small 
four-place single-engine and five-place 
twin-engine types, which very often 
equal their more powerful bigger broth- 
ers in performance block-to-block at an 
economy the larger airplanes cannot 

Two major problems facing the op- 



AERO DESIGN ALTI-CRUISER 
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BLIND TAKE-OFF. Be careful of puddles on the runway. 
Water splashing onto the windshield can obscure vision 
completely. And in freezing weather the resulting ice may be 
difficult to remove. 


REMEMBER! For “Happy Flying”. . . look for the famous 
ESSO Sign for the most dependable aviation products. 



ESSO STANDARD OIL COMPANY 


Highways or Skyways .. .“ESSO RESEARCH works wonders with oil" 
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erators of these 28,000-plus business 
aircraft— greatly outnumbering the ap- 
proximately 1,750-planc airline Hect- 
are the inadequate traffic control sys- 
tem and need for an airport expansion 
program that will not only permit the 
current aircraft to operate more effi- 
ciently into more areas, but also hold 
back many firms from getting into use 
of business airplanes. 

In congested areas, flying using visual 
flight rules is increasingly difficult under 
current procedures of mixing VFR and 
instrument traffic along the airways and 
at terminal points. Putting all of the 
airplanes capable of IFR on instrument 
rules, under the now-inadequate sys- 
tem, would choke facilities to the point 
where very little traffic would move and 
airline operations could be brought 
practically to a stand-still. 

Data Problems 

Yet in attempting to develop the re- 
quirements for all aviation, civil and 
military, Federal Aviation Agency lacks 
sufficient up-to-date data on the largest 
segment of flying, general aviation. 
Many of its statistics are at least two 
years old and the accuracy of these is 
questionable because of the relatively 
small samplings they embrace. Thus 
many segments of general aviation ques- 
tion FAA’s ability to predict its require- 
ments and the reliability of any plan- 
ning the agency may do. The federal 
government now can provide more 
accurate and detailed data on the coun- 
try's livestock population than it can 
on its rapidly expanding air fleet. 

Recognizing the problem of provid- 
ing a unified and cohesive organization 
representing general aviation, 1 1 major 
organizations have formed the General 
Aviation Council to maintain machin- 
ery for coordinating common problems 
and making possible more direct con- 
tact with top level FAA and other 
government officials. 

In the 1954-1958 period the business 
and utility aircraft industry delivered 
more than 4,000 multi-engine types, 
most of them in the four-five seat cat- 
egory. Army and Air Force have made 
significantly large purchases of these 
models too— USAF experience with the 
economy and performance of initial 
batch of 80 Cessna 310s prompted an 
additional award for a further 80 air- 
planes, redesignated U-3A (AW Sept. 
29, 1958, p. 81). Operating costs of 
only SI 5.98 per flying hour, simplified 
maintenance and higher performance 
compared to other obsolete or obsoles- 
cent equipment used for the light util- 
ity mission spurred USAF to place its 
contracts. Increased production vol- 
ume resulting from USAF orders al- 
lowed Cessna to market the improved 
3 1 OC civilian counterpart at no increase 
in price over the previous model. 

Competition in this field finds the 
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manufacturers working steadily to im- 
prove their current models and plan 
new airplanes to fill the gap in their 
line that may lead their present cus- 
tomer to trade his airplane for another 
make when he feels he needs additional 
performance to stay competitive. Aero 
Design last year expanded its Com- 
mander line to bring out an economy 
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version, the Model 500, in an effort to 
cut into the 310 market; Piper in 1959 
will start production of the Aztec, a 
high-performance light twin based on 
its Apache experience; Beech now has 
living a considerably modified version 
of its Twin-Bonanza with an enlarged 
fuselage which features a passenger 
door in the side which should answer 
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meets the 
problems of 
JET NOISE! 




INTERNATIONAL AEROCOUSTICS DIVISION 341 Jackson flvenue 

INDUSTRIAL ACOUSTICS COMPANY , Inc. New York 54, w. y. 


for 

commercial 

jet 

aircraft . . . 

E2 nt CBA 

Multi-JET Commercial 
— Directly Attached 
Lightweight -High 
Performance Exhaust 
Noise Suppressor for 
Ground Run-UP 
Silencing of Commercial 
Jet Aircraft! 


for military aircraft 

At Republic Aviation, lAC's new "two story" ground muffler features a 
tail enclosure for complete and effective silencing of J-75 jet engines in 
F-105 aircraft. This new ground-run-up muffler which has been designed 
for full-power ground tests is demountable for relocation if desired. 


for military and 
commercial 
aircraft 


• for jet and 
rocket 
engines 

IAS's proven DURA-STACK All-Steel 
Silencing Systems are effectively controlling 
noise of jet and rocket engines in test 
cells at both military and commercial 
installations around the world! 


those critics who objected to climbing 
up over the wing and squeezing past 
the front seats to reach the rear seats. 
Perhaps significantly, this airplane is 
believed to be stressed to take addi- 
tional growth including pressurized 
cabin and installation of turboprop en- 
gines when suitable powerplants arc 
available in production quantities to 

Business Plane Leader 

Of the Big Four: Aero Design, 
Beech, Cessna and Piper, Cessna took 
the lead again last year in number of 
units delivered and dollar volume as 
the result of an aggressive sales cam- 
paign, backed by the largest selection 
of models in the industry. Its deliveries 
for calendar 1958 marked an increase 
of 527 units over the previous year, a 
gain of 22%, and estimated retail value 
totaled $48.8 million. Company esti- 
mates that it did 49.98% of the busi- 
ness plane sales of the top four manu- 
facturers to achieve the biggest year of 
commercial aircraft dollar volume in its 

Intensive sales efforts at factory and 
distributor-dealer levels, backed by a 
stringent cost reduction program to 
hold the price line-average price in- 
creases per airplane were $234. the 
company notcs-contributed to the big 
sales volume last year. A major factor 
was its seven-model line, which pro- 
vided sales force with a wider market 
potential than ever before possible. Its 
new two-place Model 150, which was 
introduced last year, tallied 122 de- 
liveries. Initially aimed at serving the 
growing instructional flying and utility 
markets, considerable interest also has 
been shown by traveling salesmen and 
professional people. Interest also was 
shown bv small and medium-size com- 
panies looking for an economical “sec- 
ond airplane. ' 

In a few weeks Cessna will introduce 
an eighth business plane to its linc- 
thc high-performance high-wing single- 
engine Model 210 aimed at competing 
with Piper's low-wing retractable gear 
Comanche four-placer. 

Further diversification during the 
vear was acquisition of Aircraft Radio 
Corp.. Boonton. N. ].. marking Cess- 
na's entrv into the electronics manu- 
facturing field. 

Aircraft Radio is a long-time military 
supplier who has been making an ex- 
tremely strong bid to build its com- 
mercial business. 

Sales Rank 

Comparing Beech, Cessna and Piper 
on a fiscal year basis— all three use the 
same 12-month period ending Sept. 
30-Beech ranked first in total sales, 
aggregating $95.8 million, with com- 
mercial business accounting for $32.1 
million and military totaling $63.7 mil- 
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lion, with net earnings after taxes 
coming to $3,324,663. Company's di- 
versified aviation business, including 
business and military plane, subcon- 
tracts covering production of T-33A 
wings, F-104 aft fuselage, F-101 as- 
semblies, F'105 aft fuselage, F-106 com- 
ponents and subassemblies of B-58 and 
880 Jetliner, also target drones, en- 
compass 60 different projects, provided 
the firm with a total military and civil 
backlog of $90 million-plus at the start 
of calendar 1959. Forecast of company 
sales for Fiscal 1959 is for $84 million. 

Piper turned in total sales of $27,- 
108,550 for its 1958 fiscal year, highest 
in the company’s history, is shooting 
for a 30% gain in its current fiscal year. 
High production rate of its line is 
expected this year, principally for the 
Comanche. Two new models are 
slated for initial production this year; 
in addition to the 200-mph.-plus Aztec 
light twin, a new low-wing agricultural 
airplane— the Pawnee— will come out of 
Lock Haven, designed to provide a low- 
cost replacement for the PA-1B-A. Also 
in the works is a two-place side-by-side 
personal and training airplane, the low- 
wing Papoose, now fagged in the 
$4,000-$5,000 price bracket. The fixed 
tricycle gear airplane will be powered 
by a 90-100-hp. engine. Project cur- 
rently is undergoing preliminary design 
study and market evaluation, with con- 
siderable attention being given to de- 
veloping new production techniques to 
hold the price down. Company feels 
that the Papoose is still several years 
away from its production lines. 

Light Turboprops 

Turboprop or jet-powered light busi- 
ness planes remain drawing board proj- 
ects so far as the majority of long-time 
business plane manufacturers ait: con- 
cerned and there is no tangible evidence 
that any of these will be providing com- 
petition for their piston-powered broth- 
ers for several years. The major effort 
now is build up a diversified line of 
models and the trend in powerplants 
continues to be further improvement 
in the inline piston engine, with the 
power curve continuing upward. Last 
year saw a definite swing towards fuel- 
injection engines, which arc finding 
favor due to anti-icing characteristics. 
With biggest sales in powerplants in 
the 180-hp., 250-hp.and 340-hp. classes, 
compared to 135-hp., 150-hp., 260- 
hp., several years ago, the immediate 
future for the majority of business 
planes seems geared to further develop- 
ments of the inline piston. New mod- 
els of these, some now running on the 
test stands, indicate that the in-line 
will cover the power spectrum up to 
500-600 hp. in the next few years and 
the small turboprops perhaps taking 
hold in the mid-1960s. 



Designed especially for High 
Strength— High Temperature 
and liquid oxygen and other cor- 
rosive applications, Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-286 Stainless 
Steel. 

Available for the aircraft in- 
dustry in a wide range of diame- 
ters, grip lengths and head styles 
in A-286 . . . Cherry Lockbolts 
are also produced in Alloy Steel 


and Aluminum. 

Cherry Lockbolts are struc- 
tural fasteners providing sim- 
plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Lockbolts, write Town- 
Bend Company, Cherry Rivet 
Division, P.O. Box 2157-N, 
Santa Ana, California. 

2.527.307, 2,531.046, 2.53 1 .040 md 2,754,703 


CHERRY RIVET DIVISION 
Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 
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DEPENDABLE 

DEPENDABLE 



Dependability comes from design perfection — perfection of an airplane's components, 
systems and related equipment, perfection achieved through continued correction and 
improvement of details which come to light only after long, hard, and varied use. 

The new 1959 Piper Apache represents design and detail perfection made possible by 
more millions of hours of flight service than have been flown by any other modern execu- 
tive twin . . . hours flown under every operating condition, in all parts of the world. 

The result? A thoroughly "de-bugged" airplane, an airplane which can reliably be 
expected to give continuous service with only the minimum of routine inspection and 
maintenance ... an airplane you know won’t strand you ... an airplane that’s ready to 
go when you want to go. This quality of proven dependability can’t be seen when you 
evaluate the Apache but, thousands of hours later, you’ll appreciate it most. 
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Thoroughly proven and much improved — the 1959 Piper Apache has new super- 
soundproofing, new sound-deadening exhausts, new instrument panel with center- 
mounted radios, new comfort, new styling. At $36,995, it’s more than ever the best 
twin-engine buy, with 160 hp Lycomings standard. See and fly it at your Piper 
dealer's or write for Apache brochure, Dept. W-3, Piper Aircraft Corporation, 
Lock Haven, Pennsylvania. 

PIPER /) 



ATTRACTIVE LEASE AND FINANCE PLANS AVAILABLE 

Circle Number 129 on Reoder-Serulce Cord 



Five Fiat G.91s for the Italian air force fly in formation. 

Foreign 
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NEW DISTRIBUTION NETWORK MAKES IMMEDIATELY 
AVAILABLE ALL THE IMPORTANT ADVANTAGES OF 
BENDIX CONNECTORS 



Large inventories of Bendix Electrical Connectors are 
now strategically located to assure you rapid delivery, 
regardless of your requirements or your location. 

Each distribution center is factory-approved and 
inspected, and is stocked with connectors and com- 
ponents in an exceptionally wide range of types and 
sizes. Assembly and quality control facilities are 
maintained in complete accordance with factory 
standards and recommendations. Their staffs are 


adequate to assure not only immediate service but 
also reliable, efficient shipment of your order. 

This expanded distribution system, combined with 
our greatly enlarged factory production facilities, 
makes available to all users the important advance- 
ments in engineering and design for which Bendix 
Electrical Connectors are favorably known. 

We suggest you check the map now for the source 
nearest you. 


Scintilla Division 
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VICKERS VANGUARD TURBOPROP TRANSPORT 


Britain Tailors Industry to New Era 

By John T unstall 

London— Vital new contract for the TSR. II supersonic tactical strike 
reconnaissance aircraft, imminent orders for a tactical and a strategic freighter, 
and for second generation helicopters were among a scries of fast moving 
events which helped clarify and improve the confused aeronautical picture in 
Britain early this year. 

The new requirements forced further regrouping of the industry which 
experts predict must be reduced ultimately to four airframe and two engine 
groups based on a strength of 150,000 workers. 

There was the certainty of a bigger research and development budget 
and a strong possibility that a decision to proceed with a Mach 3 bomber 
or airliner would be made this spring. 

Tyne— with the same life potential 
started off with a fuel consumption of 
only 0.4 lb./bhp./hr. also claimed as 
unequalled. 

A blind landing system invented by 
two government research establish- 
ments and developed by industry and 
the Decca hyperbolic short range navi- 


During the year, two second genera- 
atron turboprop airliners made maiden 
flights— Argosy and Vanguard. The 
Comet IV made its debut and the 
Fairey Rotodyne achieved a record 
cruise speed of 190 mph. 

Two gas turbines reached overhaul 
lives of 2,000 hr. A larger onc-the 


gational aid were demonstrated and 
have been adopted by British airlines. 
Both systems arc fundamentally dif- 
ferent from their American counter- 
parts and arc claimed by the British to 
be superior in all significant aspects of 
performance, weight and cost. 

New research facilities opened in- 
clude a Mach 4 (27 x 30 in.) wind 



It happened also to be the best 
export year. Total exports equalled 
$420 million with engine exports mak- 
ing up one third. 

Nevertheless, it proved a bitterly dis- 
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appointing one for the industry. No 
more than fifty new orders for its jet 
and turboprop airliners were received 
in spite of extensive world demonstra- 
tion tours. Its military orders dried up, 
too, but this was anticipated. 

Having pioneered the world market 
in gas turbine transport, developed 
engines, gathered airframe and opera- 
tional knowhow, and having demon- 
strated their safety by extreme struc- 
tural testing methods, why. Britain asks, 
don’t the orders come in? 

Sales Race Tightens 

Among the reasons, say the manu- 
facturers, is tougher competition— the 
British six vear monopoly which earned 
$375 million in export dollars has now 
ended. World airlines, with big jet 
commitments, can’t afford to rc-cquip 
their short and medium range aircraft 
fleets with turboprops. Sales have been 
lost also because of inadequate credit 
terms. The government-sponsored seven- 
year credit scheme announced in No- 
vember will still help. But it came 
very late. 

Overwhelming opinion in Britain 
believes that the solution of its own 
sales problem and that facing air- 
lines is the introduction of a fare dif- 
ferential, and without a jet surcharge. 
Charging what the traffic am bear has 
been a "respected principle” in trans- 
port for a long time, Harold Watkin- 
son, Britain’s minister of civil aviation, 
has asserted. 


Using turbine aircraft, existing fares 
could be slashed from 25 to 50%, the 
British believe, and the introduction of 
a differential fare structure will be 
strongly urged by the British on IATA 
members. 

On the military side, after a frus- 
trating delay— both unnecessary and 
harmful according to several important 
authorities— the government announced 
development contracts and orders for 
projects foreshadowed in the fateful 
White Paper of 1957. In January the 
newly formed Vickers-English Electric 
group received the supersonic TSR. II 
tactical bomber contract. Hawkcr-Sid- 
dcley gained an order for 20-30 Arm- 
strong Whitworth Argosy tactical 
freighters and Short Bros, got the stra- 
tegic freighter order. An earlier an- 
nouncement had assured the industry 
that if a decision in favor of the stra- 
tegic freighter were made it would be 
for British aircraft. 

A substantial army order for second 
generation helicopters is also expected 
very soon to confirm another require- 
ment foreshadowed in the 1957 White 
Paper. Under consideration in January 
for the award were the Faircy Rotodync, 
Westland Westminster and the Bris- 
tol 192. 

Besides these latest government pros- 
pects, English Electric received a sub- 
stantial order for the trainer version of 
the P.1B Lightning, which is believed 
to bring the total of Lightnings ordered 
to about 200. 


The research picture brightened too 
as it became apparent that the gov- 
ernment's full support of basic research 
and development was to continue. 

Cuts in the VTOL program, accord- 
ing to Shorts, had virtually been re- 
stored. The climate in boundary kiycr 
research has rapidly improved in recent 
weeks and new development contracts 
are expected, which might expedite de- 
velopment of a laminar flow airliner. 
Supersonic Airliner 

A decision to proceed with a super- 
sonic airliner project is expected this 
month when the Supersonic Transport 
Aircraft Committee reports. This com- 
mittee was set up three years ago by the 
Ministry of Supply and worked in con- 
junction with the Royal Aircraft Estab- 
lishment and seven aircraft manufac- 
turers. It had to decide whether the 
project was economically feasible and 
whether the configuration should as- 
pire to the optimum economic cruising 
speed with turbojets of Mach 2.5-3 — 
involving a switch to a steel or ti- 
tanium airframe— or whether the de- 
sign should stay with light alloys and 
accept a cruise limitation of around 
Mach 1.8. 

Some observers believe that the com- 
mittee, though heavily divided, favors 
going the whole way with a Mach 2.5-3 
canard, slim-dclta configuration of the 
type proposed by Handley Page. A 
small scale prototype on which to evalu- 
ate the configuration is believed to be 
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at an advanced stage. A steel research 
aircraft possibly at this stage of devel- 
opment is the Bristol 118. Develop- 
ment contract might be placed within 
the next 12 months and cost estimates 
of the whole project have reached as 
high as $250 million. 

The Ministry has also announced its 
intention to support the development 
of the large supersonic Vickers Swallow- 
variable geometry bomber project, now 
the subject of joint Anglo-American 
negotiations. Vickers has already be- 
gun recruiting systems, structure and 
kinetic heating technologists for the 
Swallow-, which is one of the configura- 
tions studied by the supersonic airliner 
committee. The Vickers English-Elec- 
tric partnership generates a virtual mo- 
nopoly of supersonic know-how in Brit- 
ain and makes it a formidable com- 
petitor in any subsequent supersonic 
contract. 

Among other research develop con- 
tracts, Aviation Week learns, is one 
involving a jet flap application awarded 
last year to Hunting Aircraft Ltd. This 
could be extremely significant in view 
of the short takeoff features, reportedly- 
specified for the TSR. II. 

VTOL Applications 

Applications of the Short SC. 1 
VTOL project are related to a type of 
supersonic airliner sponsored by Rolls- 
Royce. It was once slated for an early 
version of the TSR. II, may even still 
be used on a later version. Military ap- 
plications include a flying crane for 
conveying vehicles over impassable ter- 
rain and for river crossings. 

Actual geometry of the vertical en- 
gine cluster used in the SC. 1 VTOL 
has not been disclosed but the fact that 
the aircraft can hover in a crosswind 
without counteracting with control re- 
action might suggest that the engines 
generate a jet “tripod." 

The aircraft has one thrust engine, 
four lift engines (vertical) which have 
most likely some slight pivoting move- 
ment to develop a horizontal com- 
ponent to assist transition. 

Up to date, translation of the aircraft 
has been achieved through the control 
jets. 

Larger Manufacturing Units 

Reorganization of the industry into 
larger groups continues but the industry 
has a long way to go before attaining a 
streture based on four major airframe 
and two major engine manufacturers, 
which is believed to have been among 
the recommendations made to the Gov- 
ernment by the Padmore advisory com- 
mittee. 

In January a complete financial in- 
tegration of the aircraft engine and 
automobile companies belonging to 
both the Bristol and Hawker Siddeley 
enterprises was effected. Both organi- 
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BENDIX 20 KVA GENERATING SYSTEM 
PROVES TREMENDOUS VERSATILITY 


Here is a lightweight, transistorized, AC generating 
system that brings extreme dependability to its 
many applications. First developed for the USAF 
for one of its Century series fighters, the Bendix 
20 KVA system will soon be flying for the U.S. 
Navy on Grumman’s YVF-2 and Sikorsky’s HSS-2. 

The Bendix system regulator will provide close 
voltage regulation and will hold transients to a 
minimum with rapid recovery. The protection panel 


will protect the critical aircraft components from 
under- and over-voltage and from under- and 
over-frequency. 

Offers unusual effectiveness on missiles and on a 
wide variety of aircraft— in fact can be used on any 
engine-driven, air-driven, hydraulic-driven or 
pneumatic-driven application . . . cither airborne 
or ground. Get further details from bendix avia* 

TION CORPORATION, EATONTOWN, NEW JERSEY. 


Division 
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zations dropped their automobile and 
aircraft interests for a half share in the 
combined company formed and named 
Bristol-Siddclcy Engines. 

The new company becomes the 
world’s third largest aircraft manufac- 
turer and its formation apparently a 
condition of the award of the TSR. II 
powerplant contract. 

Details of the Viekcrs-English Elec- 
tric Aviation partnership formed to 
undertake the TSR II contract have 
not been disclosed, but arc clearly not 
so complete. Vickers Armstrongs has 
the main contract and will house a joint 
design team at YVeybridge where work 
will proceed on a 50-50 basis. Imme- 
diately prior to the award English Elec- 
tric channelled its aircraft interest into 
a wholly owned, S17-million subsid- 
iary company and Vickers implemented 
an extensive reorganization of its design 
departments. 

New Subsidiary 

About the same time. Ilawkcr Siddc- 
lev Group announced the segregation 
of industrial and aviation interests and 
formation of a wholly owned aviation 
subsidiarv, Ilawkcr Siddelcv Aviation 
Ltd. 

Complete financial integration of 
Bristol Aircraft Co. and Short Bros. 
Ltd. is also considered likely bv some 
observers as a result of current negotia- 
tions for the strategic freighter contract. 
Shorts, currently producing Britannias 
is two thirds government owned with 
Bristol and Shorts having a one sixth 
share holding each. 

Partnerships among accessory manu- 
facturers arc also under way, notable 
being the arrangement between the ma- 


jor instrument manufacturers— Smiths 
Aircraft Instruments. Kelvin and 
Hughes, and the Sperry Gyroscope Co. 
-to work together initially on the de- 
velopment of the flight control and 
instrumentation system for the DM. 
121 jet airliner. 

Diversification which began with a 
cautious probe into the nuclear, instru- 
mentation. electronics, hydraulics, servo 
and computer fields has now the fea- 
tures of a scramble reaching into indus- 
trial diesel engines, generators (Hawker 
Siddelcv) and plastics (Bristol). 

The same trend, though less con- 
spicuous, applies to the large accessory 
makers. The Dowty and Joseph Lucas 
organizations, to quote just two typical 
examples, are exploiting their fuel jjump 
know-how in the manufacture of com- 
petitive, unorthodox hydraulic drive 

These military orders cannot pos- 
sibly match the decline over the next 
three vears in militarv exports, and 
they will hasten rather than halt the 
nnpalatablc reorganization of the indus- 
try now proceeding. But they are cer- 
tain to relieve redundance growths in 
the worst areas, if this fact is a deciding 

Most of the large firms and groups 
believe there was still enough business 
left in the pipeline to keep high levels 
of production throughout this year at 

Such appraisals, however, arc bound 
to be speculative, for the fate of Brit- 
ain’s aircraft industry depends on the 
new export potential of the latest tacti- 
cal and strategic aircraft, helicopters, 
and missiles as on the sale of her civil 
aircraft and engines. 


Both Handley Page and Avro told 
Aviation Week that current negotia- 
tions are proceeding with a view to the 
sale of V-bombcrs to the Common- 
\jcalth countries. English Electric re- 
tains high hopes for the Lightning 
which, without autostabilization, dem- 
onstrated its ability in an operational 
configuration to maintain Mach. 2 with 
minimum afterburning last November. 

The British government claims the 
new TSR II is a better airplane than 
U.S. counterparts and it will have the 
most advanced high lift characteristics 
yet incorporated in any aircraft. The 
Argosy and the strategic freighter may 
prove money makers in both military 
and civil roles. The Rotodync. which 
reached a record cruise speed of 190 
mph. during investigations of its speed 
envelope, could produce sales for Faircy. 
Missile Exports 

British hope missile exports will ex- 
pand following disclosures of advanced 
British missile developments, including 
the Bluestrcak, made in December be- 
fore NATO representatives in Paris. 
Up to date Sweden has been the only 
nation to adopt a British missile— the 
Bristol Bloodhound. The decision to 
reveal secrets of Britain's missile armory 
was one long urged by the industry to 
match the selling facilities enjoyed by 
U.S. companies. 

On the civil side orders for its Britan- 
nia, Comet. Vanguard, Argosy - , Herald, 
remained a mere trickle and sales pros- 
pects this year show little improvc- 

In spite of world wide demonstration 
tours and the award of CAA certifica- 
tion last year only five Britannia orders 
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KEARFOTT TACHOMETERS 

...compact, light-weight, high-performance 



Kearfott offers one of the broadest lines of precision tachometers ir 
compact and resistant to temperature, vibration nffd shock, they 
wide variety of applications. 


tation, etc. In addit 

.01%, is usually bet 
with low temperature coefficient drag cups 


trs, special types of rate generators, are almost invariably provided in- 
motor. They feature tachometer generators of high output-to-null ratio 
stabilized or compensated for highest accuracy integration, rate compu- 
i to reducing the in-phase null level toward zero, errors due to tempera- 
mized over a wide ambient range. Linearity, in some cases as low as 
:.1%, while phase shift is 0±1°. For extreme accuracy, models 
also available. 


Palm Generators feature high output-to-null ratios and are designed for appl 
servos and to provide damping in very high gain systems. These Kearfott i 
linearity, high output and low inertia and are often integrally coupled to a low 
in this design the in-phase null is virtually reduced to zero. Quadrature null is 
of the 1000 rpm outputs while harmonics seldom exceed .1% of the output at 1 


imping purposes. They feal 


INTEGRATOR TACHOMETERS 


e designed primarily 


TEMPERATURE 



Write I KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
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were secured during the year and the 
shadow of immediate large scale layoffs 
among airframe workers loomed closer 
at both Filton and Belfast. The break- 
even number of this aircraft due to 
Proteus icing troubles has now crept 
to around 100. Yet orders total 79 of 
which 50 have been delivered. 

Most of the remaining aircraft will 
go to the RAF and will be made at 
Belfast but five will be shipped for 
assembly at Filton to help out. Fimi 
sales prospects so far do not exceed five 
and Bristol particularly is faced with 
a reduction of 1000 (10%) airframe 
workers by June and thereafter reduc- 
tions will become drastic. 

Britannic Wins 

Both companies have submitted Bri- 
tannia conversions in a bid for the 
strategic freighter award but the version 
favored was the Short Britannic which 
incorporate a much larger fuselage of 
10 ft. diameter. 

The flight deck equipment, systems, 
tail unit and the wing arc those of the 
Britannia. A high wing configuration 
has been chosen with an undercarriage 
mounted on the fuselage and retracting 
into side blisters. Maximum pavload 
is 60,000 lb.; gross weight 180,000 lb. 
An ultimate stretch in four stages to a 
gross weight of 220.000 lb. is envisaged, 
switching finally to a thin high aspect 
ratio wing, a lengthened fuselage and 
Mark II Tyne engines. 

In the helicopter field, Bristol secured 
no further orders for the Gazelle tur- 
bine powered 192 twin rotor helicopter 
or the Sycamore. Deliveries to the RAF 
of an order for around 30 aircraft begin 
shortly. 

Napier failed to collect any further 
orders for F.land conversion. Handicap- 
ping Napier’s sales effort was the de- 
layed certification of the aircraft to 
U. S. standards due mainly to brake in- 
adequacy at the increased gross weight 
of the converted aircraft. Aircraft con- 
verted in the U. S. will have Goodrich 

Fire Damage 

With this modification the airplane 
was finally awarded CAA certification in 
December. Soon after the brake modi- 
fications had been fitted in the U. S. the 
company’s demonstration Convair suf- 
fered serious fire damage when a hy- 
draulic surge in the brake system spilled 
fluid over both drums after a landing 

Conversion of RF.AL's three Con- 
vairs was held up by lack of sterling and 
has only recently been resumed. One 
of the 10 Eland-engined Canadair 
CL-66s has flown at Canadair’s Mont- 
real plant. 

Napier is hoping it will do busi- 
ness in converting some of the 3,500 



Another NEW Product from Arcweld 


Arcweld's Gradient Furnace tests quickly 
in ONE operation, with only ONE sample 

To determine metallurgical characteristics and other test results, 
Arcweld Manufacturing Company's new Gradient Furnace uses 
only one operation and one sample. 

With one end of a bar sample maintained at the T-l tempera- 
ture range and the other end at T-2 (upper), a known straight 
line variation or gradient of temperature is established along 
the length of the bar between T-l and T-2. The bar is then 
quenched. Grain size and microstructure can be determined 
either by fracturing or by sectioning and examining through 
metallography. 

Much of the success of this unique laboratory tool is based 
upon its specially designed cast muffle which is shaped from 
heat-resisting alloy steel. Heat to the muffle is supplied by 
resistance elements capable of continuous operation at tempera- 
tures as high as 2900 degrees F. 

Benefit from this multi-purpose furnace that cuts costs. 
Mail today for detailed information. 


See Arcweld's Booth 958 at Western Metals Show, Los Angeles, March 16 to 20 



^ARCWELD 

MANUFACTURING 



COMPANY 

Name Title ( 


Phone 1470 

Company Principal Products 1 


City State ; 
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SPLIT-SECOND CONTROL OF TIME AND PRESSURE 


Take the valve pictured above. This 10-inch, high-speed 
Rotovalve was designed for rapid flow control at a Langley 
Field test installation. It will fully open, or close, in one- 
tenth of a second against water under free-discharge con- 
ditions at 3,260 pounds per square inch pressure. 

How much pressure is involved in your application? How 
fast must you operate? What’s the volume? Dozens of 
questions must be considered to relate all the factors that 
influence a fluid control problem. They require specialized 
engineering . . . the kind you get from Allis-Chalmers. 


A-C Rotovalves may be your answer. Their full-line open- 
ing offers no obstruction to flow. They may be designed to 
give you extremely close control of closing time. Positive 
closure gives completely tight shut-off against either pres- 
sure or vacuum. 

If you have a fluid control problem, A-C offers you a 
broad background of specialized valve engineering and 
application skills. To And out more about how we might 
assist you, contact your nearest A-C representative, or 
write Allis-Chalmers, Hydraulic Division, York, Penna. 


AC> ALLIS-CHALMERS 




Hydraulic Division 




NEW 

Low-Noise 
Memory Drum 
Drive 


E iston-engined aircraft which might 
ecome surplus in the near future. 
Because of the drastic drop in the mar- 
ket value of these airplanes Napier 
maintains it can convert and recom- 
mission them for a reselling price even 
lower than the normal second-hand 
market value. Passenger seat mile costs 
of the converted aircraft are between 
5-10% lower. 

Likely resale prices could be §1 mil- 
lion for a four-engined aircraft. 

Herald Fire 

There were no sales for the Handley 
Page Herald either, although New Zea- 
land Airways has shown keen interest in 
the Dart powered airliner. Handley 
Page's development plans were further 
upset when its first prototype, nearing 
certification, crashed en route to the 
Famborough Air Show and provided 
one of the most dramatic belly landings 
since the war. An oil starved rotor bear- 
ing. due to faulty oil pump gearing, led 
to disintegration of the turbine rotor 
which severed fuel lines causing a struc- 
tural fire stretching from wing to tail 
and almost total loss of elevator control. 
Second prototype flew in January and 
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Call on Clevite’s Computer Know-How 


This stainless steel belt drive was 
developed to reduce the noise of in- 
stantaneous speed variations and 
backlash inherent in gear drives. 
In actual tests with FM recorded 
data, the noise level was four to 
k decibels lower than the finest 
gear drives available for com- 
parison. Signal-to-noise ratios of 
over 60 db (with noise cancella- 
tion) have been measured. 
Unusually durable, this stainless 
steel belt drive holds its low 
noise level for years. 

While this drive is for a special- 
purpose magnetic memory drum, 
similar drives can be designed 
for any memory drum or tape 
transport. 


This precision component is just 
one example of the specialized 
engineering and production skills 
to be found at Clevite, Texas 
Division. We are producing com- 
plete analog computer systems 
with an overall accuracy of 1 part 
in 6000. We are also equipped 
to design and build sub-systems 
and computer-controlled servo 
systems to any specification. 

If you want to know more about 
us and what we can do, just 
write. We will be glad to send 
you our brochure describing fa- 
cilities or arrange for an ap- 
pointment at your convenience. 
Clevite Corporation, Texas Divi- 
sion, 9820 South Main Street, 
Houston 25, Texas 


CLEVITE 
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THE DIFFERENCE IS 
IN THE MAKING 


Good quality fluorocarbon parts require special processing techniques. 
This is why Garlock's United States Gasket Plastics Division is called 
upon so often to fabricate parts of fluorocarbon plastics. They have the 
personnel, the facilities, and unequalled experience in handling Teflon 
and Kel-f. They specialize in precision molding and machining where 
close tolerances, intricate shapes, delicate wall sections, inserts, molding 
around metal, and threaded parts are involved. 

If you have a difficult fluorocarbon problem, why not send it to your 
local Garlock office for quotation? Guarantee yourself the best in parts, 
methods, and price. 


nited 

tates 

asket 



'Z?U/Gi i&H, 

GARLOCK 



is due to go straight into a scries of 
world demonstrations. Company invest- 
ment in the Herald project amounts to 
SI 4 million. 

Handley Page could also be the bene- 
ficiary of one or more of the boundary 
layer control contracts currently thought 
to be under consideration. This com- 
pany has been closely associated with 
laminar flow sucked boundary layer 
control using a gloved wing Vampire 
aircraft, and has long been confident 
that the method was adequately proven 
for commercial exploitation. 

Design Study 

In the autumn the company an- 
nounced the completion of a detailed 
design study for a 12-seat executive 
type airliner called the C. 113. It had 
a sucked, swept laminar flow wing, 
gross weight of 36,000 lb. and two Or- 
pheus turbojets mounted in the rear 
of the fuselage. 

But this relatively small company is 
not likely to have the necessary facili- 
ties to develop the aircraft as a strictly 
private venture. 

The Comet made its return debut in 
April and staged an aggressive come- 
back over the Atlantic Ocean by open- 
ing the first transatlantic jet service 
simultaneously from both sides. It since 
has been operating at about 80% load 

But in spite of the publicity, few new 
orders followed. 

Thirty-three have been ordered, and 
eight delivered including the first of 
six to Acrolineas Argcntinas. Nego- 
tiations are currently proceeding with 
20 operators, and the makers were dis- 
tinctly more optimistic about its im- 
mediate sales prospects than most of 
the turboprop manufacturers. 

Intercity Densities 

This was particularly true in respect 
to Middle East operators. De Havilland 
believes its medium size jet can handle 
the modest intercity traffic densities 
there with attractive frequencies and 
profitable payloads. Sale prospects of 10 
Comets to Canadian Pacific Airways 
toppled when the airline gained permis- 
sion to operate only one of the new 
routes applied for. The Argentine air- 
lines. which hopes to operate Comets 
into New York next month, triggered 
Pan American into fresh appraisals of 
the aircraft, but dc Havilland would 
make no comment on the proceedings. 
Air Commodore Juan Jose Guiraldes. 
president of Acrolineas Argcntinas, com- 
menting on its choice of aircraft, said 
there was not enough business to keep 
the bigger U. S. jets going. 

The Armstrong Whitworth Argosy 
made its first flight in January and the 
company by June intends to take the 
fourth aircraft on a world tour after a 
Paris show debut. The company ex- 
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In the Boeing Jet Flagship, these flawless forgings are inter- 
locked to form a significant structural contribution to hull 
strength. 


This windowframe fabrication method offers an unusual com- 
bination of lightness, strength and construction economy! 


These vital forgings are only one example of how 
Bridgeport’s resources and ingenuity contribute 
to solving construction and fabrication problems 
in aluminum. Custom extrusions, die forgings 
and a wide range of standard extrusions, bars, 


tubes and coiled sheet are available from Bridge- 
port in aluminum alloys meeting every applica- 
tion requirement. For help on either routine 
or "problem” aluminum construction— call on 
Bridgeport. (Dept. 1201) 


BRIDGEPORT BRASS COMPANY 

BRIDGEPORT 2, CONNECTICUT 

Specialists in Metals from Aluminum to Zirconium 





THE FIRST 21"ST0RAGE TUBE 

High light output! Controlled Persistence! Full gray scale! 


The Hughes 21" tonotron* tube offers you a new level of 
sophistication in displays for: Air traffic control, Combat 
situation plotting, Radars, Large-scale read-out, Medical 
diagnosis, Industrial television, and Slow-scan displays. 

This new tonotron tube provides high light output, in- 
tegration abilities, full gray scale, controllable persistence, 
and a very large display area — all in one envelope! 

Hughes also announces a 21" character-writing typo- 
tron 8 storage tube, which gives you the added capability 


of high-speed digital character display. The 21" typotron 
tube is ideally suited for any of your digital read-out re- 
quirements. In addition, this unique typotron tube offers 
you either character read-out or spot writing modes — or a 
combination of both capabilities. 

Both the 21" tonotron Tube and the 21" typotron tube 
are now available for delivery. For additional information 
please write: Hughes Products, Electron Tubes, Interna- 
tional Airport Station, Los Angeles 45, California. 


See the new Hughes 21" tonotron lube in action at the I.R.E. show (Booths 2801-2807) 


Creating i 


rid with ELECTRONICS 

! HUGHES PRODUCTS 
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pccts to sell at at least 50 with options 
this year. 

Vanguard made its maiden flight in 
January. 

Vickers sold 30 Viscounts during the 
year— a marked improvement on the 
previous year— bringing the Viscount 
order book to 405 with 105 still to de- 
liver. The local sendee version didn’t 
sell and has been put on ice. Vickers 
feels it may be a little ahead of the mar- 
ket as many small airlines have yet to be 
sold on the turboprop business. 

Vickers gained no further Vanguard 
orders during the year but feels an order 
book standing at 40 for an aircraft that 
has only just made its first flight is not 
desperate. 

The company is confident that it 
will score in a number of countries with 
the Viscount 810. A Continental Air 
Lines’ six month operation cost analysis 
shows figures even lower than Vickers 
claims, with passenger seat mile costs 
only half those currently applying with 
Continental’s DC-3 fleet. The Viscount 
figures are 1.4 cents compared with 1.66 
for the DC-7, 1.83 for the DC-6 and 
1.95 with the Convair. 

Viscount Demonstration 

A Viscount demonstration tour in- 
side the Iron Curtain last November 
also proved encouraging according to 
Vickers. LOT, the Polish airline, feels 
the aircraft is technically suitable and 
negotiations are currently proceeding at 
government level. 

Fairey succeeded in selling six Roto- 
dyncs to British European Airways 
which has an option of 20 more if the 
makers comply with rotor-jet silencing 
and size requirements. BEA is also 
likely to be insistent on the installation 
of Rolls-Royce Tyne engines instead of 
Elands. Manufacturing rights in the 
U. S. have been secured by the Kaman 
Aircraft Co. 

At home, Fairey has still failed to 
resolve the issue of a development cost 
contribution from the Government. The 
aircraft is currently undergoing struc- 
tural modifications which will improve 
the handling characteristics at speeds 
much higher than the original cruising 
speed of 160 kt. Among them is a 
reduction in wing incidence. 

Reported to be competing for the 
Armv helicopter requirement also is the 
Westland Westminster. This single 
rotor helicopter with twin Eland gas 
turbines made its first flight during the 
year and can carry 46 passengers. 

Sales of light aircraft fared little 
better than their bigger cousins. Scot- 
tish Aviation flew two Twin Pioneers 
in different directions round the world 
and sold five, bringing its total order 
book to 69 with 29 still to deliver. Lack 
of sterling, inferior credit terms are 
blamed for the poor response in South 
America. United States certification due 
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Graph shows the 10-hour, 100-hour and 1000-hour rup- 
ture strength that Inconel "713C" provides at 1700°F 


New cast alloy! 

New rupture strength! 


Now aircraft and missile designers have a new alloy to work 
with:— Inconel “713C”* nickel-chromium cast alloy. 

Inco developed it especially for high temperature in- 
vestment cast parts in advanced jet aircraft and missile 
hardware. 

Basically, Inconel “713C” alloy combines outstanding 
rupture strength at 1700°F (see graph) with excellent 
resistance to thermal fatigue and good castability. 

Other new high temperature 
alloys developed by Ineo 

In addition to Inconel “713C”, Inco has developed a num- 
ber of other new high temperature alloys which may well 
be the answer to material-selection problems in missile 
design. They include: Incoloy “T” titanium-containing 
nickel-iron-chromium alloy, Incoloy “901”* nickel-iron- 
chromium alloy, Inconel “700”* age-hardenable nickel- 
cobalt-chromium alloy and Inconel “702”* aluminum- 
containing nickel-chromium alloy. For comprehensive data 
on these new nickel alloys, write to: 


THE INTERNATIONAL NICKEL COMPANY, INC. 



New York 5, N. Y. 



INCO NICKEL ALLOYS 

NICKEL ALLOYS PERFORM BETTER LONGER 
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this spring is expected to boost sales in 
both Canada and Africa. 

Development plans for the company 
include possible conversion of the Twin 
Pioneer to gas turbines. 

Hunting took the Jet Provost on an 
extensive tour of South American coun- 
tries. trying to sell the aeroplane and 
the idea that goes with it— straight 
through jet training. At home, the com- 
pany received a very substantial order 
from the RAF. which is the first air 
force to adopt straight through jet pilot 
training. In RAF evaluation courses, 
pupils without previous flying experi- 
ence averaged 10 hr. before first solo, a 
figure very close to piston engine time- 
to-solo figures. Primary jet trainers cost 
more in fuel, but there are net savings 
reports the RAF, as Provost’s Viper jet 
engines arc cheaper to maintain and 
later training on advanced military air- 
craft is shorter. Number of Jet Provosts 
involved has not been stated but it is 
not likely to fall much short of the 
300/400 piston-engined Provosts in 
service with the RAF. 

Black Knight Fired 

Highlighting missile development in 
Britain was the successful first firing of 
the Bkick Knight re-entry test vehicle 
which achieved a height exceeding 50 
mi. Although a relatively modest ven- 
ture, British scientists were generally 
credited for achieving so much for so 
little outlay in time and cash. Total 
expenditure did not exceed $14 million. 
Engineering details recently disclosed, 
show total thrust to be 16,400 lb., con- 
firmed the use of four rocket motors 
each independently mounted on trun- 
nions and pivoting in diametrically op- 
posite pairs to provide pitching and 
yawing guidance. 

Dc Havilland Propellers Ltd. is cur- 
rently recruiting staff for the automatic 
prelaunch systems checking equipment 
and in-flight safety system for the Blue 
Streak ballistic missile, and recent re- 
ports have stated that test firing near 
Woomcra may begin later this year. 

According to English Electric, work 
is proceeding on the Mark I Thunder- 
bird for the army but reliable sources 
indicate that the RAF has rejected the 
missile. Current issue appears to be 
whether the RAF will accept the second 
generation missile from English Electric 
Aviation in preference to Mark II Bris- 
tol Bloodhound. English Electric claims 
to have fired its Mk. II already. The 
Bristol weapon is said to be still under 
development. Observers have been say- 
ing for some time that of the first gen- 
eration missiles, the Bloodhound is 
more successful than the Thunderbird. 

Fundamental difference between the 
two generations of each weapon is a 
switch from pulse to continuous wave 
radar systems which gives added range 
and improved anti-jamming features. 



Here is a man you should know 

"e’s a DELAVAN FUEL INJECTOR SPECIALIST 


James R. Brucker specializes in injection devices using flow controls. He’s a 
Senior Project Engineer with Delavan. And during his six years of developmental 
experience, his products have become bill-of-material items on some of the 
world's most advanced jet engines for aircraft and missiles. 


It's specialized engineering talent like Jim Brueker's that has made Delavan first 
choice for fuel injection problem solving. If fluid metering and atomization are 
part of your product, take advantage of Delavan’s specialized experience and 
proven ability to deliver aircraft quality. Send specifications to the address below 
for obligation-free recommendations. 


DEL/t VAN 


AVIATION WEEK. 


9 , 1959 


273 




BARDEN Precision ball bearings set today’s performance standards 


For accurate gyro indications, gimbals need 
bearings with uniformly low and predictable 
torque reactions. Other demands are extreme 
accuracy of rotation and exact positioning of 
the gimbal. 

All standard Barden Precision bearings meet 
critical requirements for low torque and ro- 
tational accuracy. In addition, the special 
purpose Z96SW has these important design 
features: 

Barden-developed “W” retainer — to mini- 
mize torque peaks . . . eliminate "windup” 
Precision flange — for precise positioning 
and alignment . . . rigid mounting 


Shield on exposed side— to prevent entrance 
of foreign matter 

One of hundreds of Barden "specials," the 
Z96SW is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 

Like all Barden Precision bearings, standard 
or special purpose, the Z96SW is planned for 
performance from research and design, 
through quality controlled production, func- 
tional testing and application engineering. 
Your product needs Barden Precision if it 
has critical requirements for accuracy, low 
torque or low vibration ... if it operates at 
extreme temperatures or high speed. 



THE CORPORATION 

41 E. Franklin St., Danbury, Connecticut • Western office: 3850 Wilshire Blvd., Los Angeles 5, California 


SMCIFY BAUMS PBtCISIOM BALL BEARINGS FOR: INSTRUMENTS • COMPUTERS AND RECORDERS • AIRCRAFT ACCESSORIES • MACHINE TOOL ANO TEXTILE SPINDLES • OTHER PRECISION APPLICATIONS 
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‘Algeria First’ Stalls French Air Pace 


By Robert Farrell 

Paris— Unrealistic government airpower policies continued to plague the 
French aircraft industry during 1958. 

“It was a year,” as one company official put it, “that we’d like to forget.” 
Behind the familiar tale of costly production stretchouts and the near total 
absence of French NATO airpower loomed the same old problem: Algeria. 
Demand by Army and Air Force for men and equipment to carry out opera- 
tions against persistent Algerian rebels meant another year of delay. 

Industry, besides being hampered by a thin budget at home, also suffered 
setbacks in its attempt to gain foreign markets for new French designs. 
French had hoped to sell Europe on Dassault’s Mirage III interceptor and 
Brcguet’s Taon strike fighter. But by the end of 1958, France admitted 
failure. Thus the only export successes during the year were turned in by- 
proven equipment as the Caravelle, the Noratlas transport, the Magister 
jet trainer and the Alouettc helicopter. 


Clearly, the French aircraft industry 
is in a period of transition. Caravelle 
aside, most of the big production runs 
now in progress-Noratlas, Magister, 
Supcr-Mystcrc, Vautour— arc due to 
wind up over the next 18 months. 
They’d be over sooner if production 
stretch-outs weren’t in force. Yet fen- 
new production orders have been placed 
to fill the looming gap. 


No relief is to be found in the 1959 
budget. This is frankly labeled tran- 
sitional, designed “just to keep things 
going.” Meantime the new Gaullist 
regime is putting together a five-year 
program (1960-64) which is supposed 
to give industry a better look at its 

Not much is known about what sort 
of future the plan will hold out to in- 


dustry. But whatever policy emerges, 
many industry observers are convinced 
it won’t eliminate the basic fault of 
French airpower policy to date. This is 
simply that French governments over 
the years have expected too much from 
the French air force and its industry 
supplier. No member of the Western 
Alliance attempts to spread its air- 
power effort as thin as the French do. 
It isn’t expected that a Gaullist gov- 
ernment will display more realism on 
this point than the cabinets of the 
Fourth Republic. 

Tlius the new policy probably will 
confirm the following missions for the 

• Defense of French interests in its 
“community” overseas. This means be- 
ing prepared to fight wars of the Al- 
gerian type. 

• Maintenance of French NATO air- 
power. This means continued phasing 
into French air force wings of advanced 
type aircraft, preferably designed and 
built in France, as well as tactical mis- 

• Development of strategic capability. 
This means development of a costly nu- 
clear weapon system, either based on 
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Left — Dr. John Barkley, Director of Research, heads the department that 
moves from hypotheses to facts, clarifying the present, probing the future, 
recording findings for comparison and evaluation. 

Center— Dr. Howard Bailer, Director of Engineering. His department gives 
substance to ideas, showing how these ideas can be converted into practical 
military and industrial products. 

Right — Kenneth J. Carlson, Director of Manufacturing, and his men trans- 
form theories and designs into physical realities, utilizing the skills of all 
three departments to meet every production requirement — on schedule! 


Search and Track Systems (infrared optics, visual optics, radar, antennas, slave platforms) 
Guidance and Navigation Systems (computers, and inertial or navigational platforms) Under- 
water Ordnance Weapons (torpedoes, depth charges and related mechanisms) and Missile Sub- 
Systems (mechanical, electro-mechanical or electronic controls). For complete details, address 
inquiries to: Dept. AW -12, 

MECHANICAL DIVISION 
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an aircraft or ballistic missile delivery 
system, but in any case French-designed 
and built. 

Besides meeting these three air force 
requirements, industry is also attempt- 
ing to capture civil markets with air- 
craft as the Caravclle, a project which 
is beginning to absorb nearly one-third 
of the industry's potential. With just 
so much production capacity and gov- 
ernment development funds available, 
it seems obvious to many observers 
that the French, sooner of later, will 
have to scale down their ambitions. In 
practice, of course, this is what hap- 
pens. For lack of funds, promising 
prototypes are shelved and production 
schedules arc stretched out. 

Algerian Drain 

First air force mission, defending 
French interests in Algeria, has required 
considerable numbers of aircraft rang- 
ing from Piper Cubs to surplus U. S. 
bombers. The air force mans hundreds 
of T-6 “fighters" in Algi r 1 ll lg til 
several hundred U. S. and French heli- 
copters, all of course requiring air crews 
and fuel which have to come from 
somewhere. Money made available in 
1959 budget for new aircraft reflects 
French intention of maintaining this 
overseas mission. Thirty Douglas B-26 
bombers will be bought for use in Al- 
geria along with a dozen C-47s. 

The Air Ministry also earmarked 
S6 million for continued prototype 
work on Sud Aviation’s liaison aircraft, 
the twin-turboprop Voltigcur, designed 
specifically with Algerian military needs 
in mind. During the year three other 
companies, SIPA, Morane-Saulnicr and 
Dassault, also worked on prototypes to 
meet this need, but Sud won the com- 
petition. 

The air force’s second mission— main- 
taining French airpower within NATO 
—was severely hobbled during 1958 by 
air force efforts in Algeria. Thousands 
of airmen were shifted from NATO 
posts into infantry ranks in Algeria. 
Jet pilots were pulied out of European 
units and set to flying T-6 and Republic 
P-47 missions against rebel bands. 
Louis Christiaens. then Air Minister, 
warned early in 1958 that French units 
in Europe would have to stay on the 
ground unless funds for fuel were found 
somewhere. Finally, the air force’s 195S 
budget cut of 25% led to resignations 
of the air chief of staff and the Air Min- 
istry’s top technical director. 

tinder the 1959 budget, the situation 
remains about the same, though the 
air force, on paper, has improved its 
front-line fighting ability. During the 
year two squadrons, about 50 aircraft, 
of North American F-lOOCs were 
turned over to the French under U. S. 
military aid programs. The air force 
also took delivery of 100 Dassault Su- 
per-Mystere B2s powered by Snccma 




THE RMC-LINDSAY GAUGE 
IS RADICALLY DIFFERENT 

from ordinary high pressure gauges 


HERE’S WHY... 

1. The RMC-Lindsay gauge is a multiple coil, 
bourdon tube type, restricted for overpressure. 

2. The pointer is attached directly to the end of I 
with no linkages or pivots to be affected by vi 

3. Superior techniques in coiling, heat treatment, 
lion, and material specification are new and e 
with RMC. 

4. No other gauge can match RMC-Lindsay specif! 
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New Solar capability for 
giant space age components 


the iargest CONTROLLED atmosphere pit 
furnace in the nation is in operation at 
Solar. Capable of heat-treating and 
brazing assemblies of 9 ft in diameter 
by 30 ft in length, this furnace repre- 
sents an important addition to Solar's 


advanced weapon systems capability. 
With years of active experience in pro- 
ducing aircraft and missile components 
—and as an industry leader in high- 
temperature technology— Solar is par- 
ticularly qualified to help solve difficult 


design and fabrication problems. Write 
to Dept. F-129, Solar Aircraft Company, 
San Diego 12, California. 


SOLAR W 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today I 
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• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mag" has 
these characteristics: 
NON-MAGNETIC PROPERTIES . . . 
"no-mag" cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mac” cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE . . . 

New "no-mag” cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-mac ’ 1 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mag" cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-mac” 
on many applications where the 
characteristics of "no-mag" are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions. 


Atilt G turbojets delivering 9,900 lb. 
thrust with afterburner. An additional 
SO are slated for delivery this year. This 
year the air force will finish phasing in 
Sud Aviation's Vautour, of which 160 
were finally ordered in three versions. 
30 ground-attack. 70 night fighter and 
60 bomber. About 25 of the bomber 
version, however, have been sold to the 
Israeli Air Force. The air force’s orig- 
inal Vautour order was for 360 aircraft. 

Any new additions to French NATO 
airpower, barring further U. S. military 
aid, won't come until late 1961. The air 
force, after announcing its intention 
to order the Dassault Mirage IIIA, 
didn't put up the money until late 
1958. Initial order is for 100 aircraft, 
with the first production model slated 
to roll out in September, 1960. Dassault 
hopes to be building the Mirage at a 
rate of nine per month by mid-1961. 

Mirage Market 

Mirage IIIA is powered by a Snecma 
Alar 9 afterburning turbojet engine pro- 
ducing 13,200 lb. thrust plus a SEPR 
rocket engine of 3,300 lb. thrust, the 
rocket used in the interceptor configura- 
tion. Failure of French to interest 
West Germany in the Mirage probably 
means other export possibilities won’t 
materialize. French were hoping on a 
larger market for the Mirage. 

Other than the Super-Mystcre and 
Mirage, the air force has shown little 
financial interest in other types of 
manned front-line aircraft. Ironically, 
the air force still refuses to put any 
money into lightweight fighters despite 
the variety of existing French designs 
of this type. French dropped their 
earlier intention of ordering 48 Fiat 
G. 91 strike fighters when they learned 
their Breguet Taon strike fighter, slated 
to be ordered as NATO's second gen- 
eration lightweight fighter, will be by- 
passed bv NATO in favor of a third 
generation aircraft, probablv a VIOL 
or STOL type. 

Bulk of air force transport is handled 
by Nord Aviation’s twin-engine Norat- 
las aircraft, of which 200 have been 
ordered and mostly delivered. Nord is 
working with German interests on the 
development of a turboprop successor 
to the Noratlas, which is also being 
delivered to the German Air Force in 
quantity. The new transport, if built, 
will be powered by two Rolls-Royce 
Tyne engines. Maximum gross weight 
reportedly will be 99,000 lb. and pay- 
load will be 17,600 lb. The air force 
also is taking delivery of its four Bre- 
guet 675 Sahara cargo transports. Sa- 
hara is a modified version of Breguet’s 
763 Deux Ponts. The air force origin- 
ally ordered 15 Saharas. then last year 
cut the order back to four. 

Another French transport design 
centers on Breguet's 940 STOL experi- 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 
istics of new "no-mag" cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "no-mac” 
is-furnished in sizes from 1/16' to 1" 
in all of the standard aircraft cable 
constructions. 


o Detroit office. 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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New SPS super bolts offer 
120,000 psi shear strength at 900°F 


High strength, high temperature 
fasteners can save several hundred 
pounds per airframe 

At 900°F these new SPS Super High Strength Shear 
Bolts are 71% stronger than the best standard shear 
fasteners now in use (NAS 464, 333). At room tempera- 
ture they are 64% stronger. They automatically save 
you 25-50% in shear bolt weight because they replace 
conventional fasteners one to two diameter sizes larger 
. . . with no compromise in reliability. On a large air- 
frame, this can mean a saving of several hundred pounds 
in shear bolt weight alone. Furthermore, the use of 
smaller fasteners often permits miniaturization of related 
parts in a joint, resulting in additional weight savings. 
Forged from 5% chrome high-strength steel, the new 
bolts are furnished in two series: 132,000 and 156,000 
psi shear strength at room temperature. The material 
of which they are made is heat treated to 220,000 and 
260,000 psi tensile strength respectively, making these 
the strongest shear fasteners ever offered the aircraft/ 
missiles industry. 


Both series of the new SPS Super High Strength Shear 
Bolts are available in standard sizes 10-32 through 
%-!8, with either 100° flush heads (Hi-Torque or Torq- 
Set wrenching feature) or protruding heads (12-point 
external wrenching feature), and with companion lock- 
nuts of new design. Bolt and locknut are finished in a 
diffused cadmium-nickel plate that resists the acceler- 
ated oxidation effects of high temperatures and corro- 
sion at room temperature. For complete information, 
write Aircraft/Missilcs Division, Standard Pressed 
Steel Co.. Jenkintown 3, Pa. 




Jenkinlown • Pennsylvania 



FRANCE 



mental cargo-passcngcr transport which 
flew for the first time last May. Air- 
craft is powered by four Turbomeca 
Tunno II turboprops of 400 eshp. each 
and uses blown-wing principles for short 
takeoff runs. Breguet plans to build a 
larger version— the 941-of 18 tons with 
a 9 ton payload. Engines would be 
four General Electric T-58s. Company, 
through its technical agreement with 
I’iasecki. hopes to get U. S. backing. 

The air force's third mission-devel- 
opment of strategic striking power— is 
•still a long way off. De Gaulle's gov- 
ernment, like other government's before 
his. doesn't want to man U. S. IRBMs 
unless control over the nuclear warhead 
is French-held. Since the U.S. refuses 
this, the French continue to push on 
with development of a nuclear weapon 
system. French ability to explode a low 
yield nuclear device probably exists to- 
day. or is very near. But the French 
realize there is a long and expensive road 
between exploding a cumbersome nu- 
clear device in the Sahara and the pos- 
session of a nuclear weapon system 
capable of attacking a target several 
thousand miles assay. Nonetheless, the 
French appear determined to make the 
effort. 

While work continues on the nuclear 
bomb, F'rench still haven't decided on 
its vehicle. Dassault's Mirage IV, twin- 
jet two-place bomber capable of flying 
at Mach 2 plus, won't fit the require- 
ment. Mirage IV svas slated to be pow- 
ered by two Snecma Super-Atars capable 
of delivering from 18,000 to 20.000 lb. 
of thrust each. French now intend to 
use the Mirage IV. powered by tsvo Afar 
9s, as a development vehicle for a larger, 
probably Mach 3, bomber. First flight 
of the Mirage IV with its Atar 9s is 
slated for this month. Final version of 


the Mirage Mach 3 bomber is probably 
three to five years distant, at which time 
the French hope to have refined their 
atomic bomb. 

Posvcrplants of the Mirage Mach 3 
bomber probablv will be turbojets, either 
French or foreign, but there is some 
talk that the air force remains interested 
in a ramjet-turbojet combination. Such 
talk is bolstered by fact that Nord's ram- 
jet-turbojet experimental interceptor, 
Griffon 2. is still supported by Air Min- 
istry. though not very handsomely. The 
Griffon, of which only one prototype 
exists, completed during the scar a 
scries of flight tests which carried the 
aircraft to Mach 2.1. It will be used to 
continue studies on this combined form 
of high-speed propulsion. 

IRBM development is still in the 
study stage. During the year several 
French companies, mostly aviation and 
chemical, formed a group— Francc-Rock- 
cts— with the aim of studying problems 
of building IRBM type weapons in 
France. Many industry officials, more 
ass-are of the industry's limited potential 
than most government leaders are. con- 
clude France shouldn't attempt to go 
into the IRBM building business. 
Missile Progress 

French development of smaller mis- 
siles. however. has been fairly successful. 
Nord Aviation enjoyed considerable suc- 
cess ss-ith its SS.10 and SS.l l anti-tank, 
ss'ire-guided missiles. In addition to Eu- 
ropean orders. Nord received a substan- 
tial order during the year for SS.lOs 
from U. S. Army, and Hopes to get the 
SS.10 accepted as the standard U.S. 
Army anti-tank weapon. In this case 
the missile svould be built in the U. S. 

Nord also is producing large quanti- 
ties of its 5103 air-to-air missile for air 
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“THE MILITARY REQUIREMENTS FOR MOON BASE” 
This is the title of one of four major proposals developed 
within the past 12 months by Martin for the military and 
astroscientific branches of our Government. The impor- 
tance of this proposal is two- fold: the inevitability of 
an actual moon base program by this country within the 
next 5 years, and; we could and can undertake such 
a project now — not in theory but in “hard” engineer- 
ing design. In preparation for that inevitability, Martin 
already has built the capability for it. One important 
step was the creation of the Space Flight Division*, 
which is now directing Phase 1 of Project DYNA-SOAR. 



*The Space Flight Division is one of the 7 divisions of Martin 
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force use as well as some NATO sales. 
The missile is about 8.5 ft. in length, 
weighs just under 300 lb. Guidance is 
by radio. Second French air-to-air mis- 
sile. being turned out in smaller quan- 
tities, is the Matra 510 which weighs 
about >75 lb. and flics at Mach 2. 

French arc also working on several 
types of tactical and defense type mis- 
siles about which little is known. Slid 
Aviation reportedly is turning out pro- 
duction quantities of a tactical ground- 
to-ground missile called the Smasher. 
The missile currently is being phased 
into an Army unit in North Africa. 
Nord is working on a ramjet anti-air- 
craft missile, but no information is 
available. Company is testing a new 
twin-ramjet Mach 2.5 target missile. 
This will replace its turbojet CT-20 
target missile which has been pro- 
duced in quantity. 

Together with four other NATO Eu- 
ropean nations, the French expect to 
build the Armv-Raythcon Hawk low- 
altitude air defense missile, though 
many French industry officials are un- 
happy about the deal. They would 
rather see U.S.-backing for European 
production of a European-designed mis 
sile. It isn’t likely the French Defens 
Ministry can finance Hawk producti- 
without cutting back on certain Freiv 
projects. French Army, however, wants 
the Hawk. 

Navy Ambitions 

In contrast to the air forces’ multi- 
mission outlook, the French naval air 
arm continues to keep its ambitions 
rather restricted. It is still waiting 
for its first postwar aircraft carriers— 
the Clemenceau and Foch-whose con- 
struction has been delayed for lack of 
funds. New Navy equipment on order 
includes 75 Brcguet Alize three-place 
anti-sub aircraft powered by a single 
Rolls-Rovcc Dart turboprop. Five pre- 
production Alizcs have been built, and 
delivers' of first production model is 
scheduled for May. Navy also wants to 
order at least 50 Dassault Etcndard 
IVM single-seater attack aircraft, but 
as yet hasn’t been able to find the neces- 
sary funds. Etendard IVM is powered 
bv a Snecma Atar 8 delivering 9,700 lb. 
thrust. Navy also has ordered 30 car- 
rier versions of Fouga’s jet trainer, the 
Magistcr. 

Still in the planning stage for the 
navy is a helicopter-carrier and several 
missile launching ships. 

Navv ASW projects center mainly on 
the current NATO competition under 
which Breguct's turboprop paper proj- 
ect may be built by several NATO na- 
tions. The Breguet ASW aircraft would 
be in the 38-ton class and be powered 
by two Rolls-Royce Tyne turboprops 
Scheme is being held up by lack of 
financing. Meantime navy this year is 
taking delivery of ten Martin P5M-2 
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Preserver of Peace . . . 



Boosted into space by the fiery thrust of three 
huge rocket engines, the seven-story Atlas inter- 
continental ballistic missile roars upward from 
its Cape Canaveral launching pad. Quickly it 
sheds the frost encrusting the liquid oxygen 
tank and races to its predetermined destination 
in the far reaches of the globe. In its size and 
range and capability, the Air Force Atlas is a 


commentary, for all the world to heed, of the ne- 
cessity to maintain the peace. RC A’s Missile and 
Surface Radar Department has been privileged 
to design and develop ground check-out, launch 
control and cabling equipment as a major sub- 
contractor to Convair (Astronautics) Division 
of General Dynamics Corporation, the Atlas 
prime weapons systems contractor. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN. N. J. 
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SUD VOLTIGEUR 



BREGUET 940 STOL 


twin engine patrol aircraft under U.S. 
military aid. Martin aircraft will be 
based at Dakar. 

Army's recent entry into aviation re- 
mains restricted to light aircraft and 
H-21 helicopters, all concentrated on 
meeting Algerian militarv needs. Re- 
cently the army placed an order for 150 
Nord Aviation 3400 observation air- 
craft. This airplane flew for the first 
time early in 1958. The two-place air- 
craft is powered by a 260 hp. Potcz in- 
verted six cylinder engine. High lift 
wing permits low speed flight of 44 

In the export field, the industry did 
fairly well with its known products. 
Sud Aviation during the year brought 
its backlog of firm Caravelle orders to 
50 aircraft. George Hereil, Sud presi- 
dent, thinks there are 50 more orders 
to be picked up outside of the U.S. 
Initial Caravelle service will begin May 
15 by SAS and Air France. Under a 
new agreement with Republic Aviation, 
Sud hopes to take another crack at the 
U.S. market. 

This year Sud will turn out 20 Cara- 
velles. Production rate by May, 1960, 
will be four per month. This figure will 
be carried to five a few months later. No 
major modifications are planned for the 
Caravelle in the years ahead, though 
company expects to improve perform- 
ance with more powerful engines. 

Sud’s helicopter division continued 
to take a good share of the company's 
activity. At the beginning of this year 
325 Alouettes had been delivered out of 
a series of 500 to be built. The five- 
lace, turbine-powered helicopter has 
een sold to over a dozen military and 


civil users outside France. During the 
year Sud firmed its agreement with Re- 
public Aviation under which the U.S. 
company will assemble and eventually 
manufacture Alouettc in the U.S. Re- 
public is also interested in Sud’s new 
three-turbine helicopter which is due 
to fly this month. Sud 3200 is powered 
by three Turbomcca Turmo free-turbinc 
engines producing about 400 shp. each. 
Gross military weight is 16,530 lb., gross 
civil weight is 15,650 lb. Service ceiling 
is just under 10,000 ft. and top speed 
is 130 kt. 

Sud’s third helicopter, its two-place 
Djinn, during the year won its U.S. 
airworthiness certificate. Sud had de- 
livered 125 Djinns at the beginning of 
1959, with another 50 on order. Both 
the Djinn and Alouette were used 
throughout 1958 by French forces in 
Algeria. U.S. Army and Navy also 
tested both helicopters during the vear. 

In addition to work on its three 
helicopter designs, Sud has begun as- 
sembling Sikorsky S-58s under license. 
The French military ordered 223 S-58s 
of which Sud eventually will build 1 50, 
both in H-34 and IISS versions. French 
order for 100 Vertol FI-2 Is was com- 
pleted during the year. 

With the Vautour reaching the end 
of its production, Sud's remaining mili- 
tary aircraft activity centers on its Vol- 
tigeur. French Defense Ministry plans 
to order the aircraft in substantial quan- 
tity, and there are reports of U. S. Army 
interest. Informal talks have gone on 
between Sud and Beech Aircraft on 
U.S. license rights. 

Voltigeur is powered by two Turbo- 
meca Bastan turboprops developing 
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NEW SUB'MINI AT U R E ACCELEROMETER... 

full-size performance in the 
smallest package yef 


This new Humphrey sub-miniature accelerometer with poten- 
tiometer pickoff is only one inch in diameter and less than 
one-and-one-half inches long. It is ideal for precision inertial 
sensing in minimum space. 


This new instrument, known as the LA29-0100 series, employs 
a unique integral weight and dry-gas damper combination. 
Simplified design with minimum number of parts reduces 
cost and improves reliability. It is available in a variety of 
acceleration ranges and potentiometer characteristics to fit 
your requirements. 


FOR TOUGH ENVIRONMENTS 

These accelerometers are hermetically scaled, dry-gas filled 
instruments containing no plastic or other materials affected 


by high temperatures. Performance is practically unaffected 
by temperatures ranging from — 75°F to +200°F. Satisfactory 
performance may be obtained at tcmperartircs to 400°F. The 
LA29-0100 will operate well under the most severe vibration 
and shock conditions. Weight is approximately four ounces. 

Humphrey welcomes the opportunity to discuss your accel- 
erometer requirements with you. Write or phone today 



Humphreq 1 


DEPT. AW-39, 2805 CANON STREET • SAN DIEGO. CALIFORNIA 
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being pumped into the program. 
Snecma is experiencing the usual diffi- 
culties with its VTOL project. As yet 
the company hasn’t attempted conver- 
sion to horizonh.il flight with the Flying 
Atar, though it says it hopes shortly to 
begin free flights with its Coleopter, 
"during which the tilting to horizontal 
will be gradually carried out.” 

In contrast to Snecma’s problems, the 
private French engine firm, Turbomeca, 
continues to enjoy fat order books and 
a promising future. Company already 
has produced over a thousand Marbore 
880 lb. thrust turbojets, mainly for the 
Fouga Magister and Morane-Saulnier's 
five-place executive jet, the Paris, of 
which about 100 have been ordered by 
French and foreign buyers. Turbo- 
meca’s monthly Marbore production 
rate of 30 is being boosted to 70. 

Next in order of importance for Tur- 
bomcca are its Artouste and Paloustc 
gas turbine engines used, respectively', 
in Sud Aviation's Alouette and Djinn 
helicopters. Company’s future helicop- 
ter business seems assured since its 
Turmo III free turbine engines will 
power Sud Aviation's new triple-turbine 
SE 3200. 

Turbomeca expects a good deal of 
success with its new turboprop, the Bas- 
tan, which currently delivers 730 eshp. 
The Bastan already is scheduled to 
power several new prototypes. Besides 
Sud's Voltigeur, two Bastans will be 
used in Max Holste's Super-Broussard, 
a new French civil transport scheduled 
to fly early in 1959. The Super-Brous- 
sard will carry 17-20 passengers. Tur- 
bomeca also hopes to sell the Bastan as a 
retrofit engine for a Beech 18 twin- 
piston liaison aircraft. 

During the year two Bastans were 
mounted on a Beech craft in a test pro- 
gram jointly carried out in France by 
Beech engineers and an affiliate of Sud 
Aviation. 


about 750 slip. each. Early this year 
the company lost the first prototype in 
accident which killed the threc-man 
ciew, including Roger Carpenticr, a top 
French test pilot. Sud is also pushing a 
civil version of the Voltigeur, the Diplo- 
mate, which is pressurized and uses 
about 67% Voltigeur parts. There 
could be a bright production future for 
the Voltigeur as replacement for the 
several hundred Dassault MD-315 liai- 
son aircraft still in use by the French 

Snecma, the big State-owned engine 
company, is facing a drop in business. 
Up to now it has been busy supplying 
engines for the Noratlas, Vautour, Mys- 
tere and Super-Mystere, but now these 
production runs arc ending. Company’s 
latest production turbojet development, 
the Atar 8, and the afterburner ver- 
sion, the Atar 9, won’t be produced in 
quantity. Atar 8 is to be used in Des- 
sanlt's Etendard IVM, of which the 
navy will buy 50 when its finds the 
money. Atar 9 is to be used in the 100 
Mirage Ills ordered by the air force. 
Beyond these two projects there doesn't 
seem to be much business in the offing 
for Snecma. 

Company’s so-called Supcr-Atar, an 
all-steel engine designed for speeds in 
Mach 3 category and rated between 
1 8,000 and 20,000 lb., has an uncertain 
future. Even if eventually used in Das- 
sault’s Mirage IV bomber (AVV Feb. 9, 
p. 23), only a limited number of these 
lircraft will be built. 

Actually, Snecma has had to finance 
development of its Supcr-Atar out of 
company funds. 

Future of Snccma's Coleopter annu- 
lar-wing, Flying Atar, is also under a 
cloud. During the year, unable to get 
sufficient development funds from the 
French Air Ministry, Snecma signed an 
agreement with German Defense Min- 
istry under which German funds are 
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Typical Aircraft Pump 

Type G-6 or G-9. Holed capacities ol 2500 
rpm: 220 or 425 9 ph. Shod operation op- 
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Rotary Fuel Pumps 


Among the horsepower "heavyweighls" 
where fuel economy is dollor-ond-cenls 
business. TITAN FUEL PUMPS hove hung 
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COMPLETE LINE 125° C 


SERVO MOTOR TACH GENERATORS 


to your precise specification 


— • Both Damping and Integrating types available with parameters to your requirement. 

• Complete size range: 8, 10, 11, 15, 18. Can be designed with gear train. 

> • — 54 'C to 4- 125 C ambient temperature range. 

• Designed to MIL-E-5272. 

— • Assembled under closely controlled environmental conditions. 



400 CPS SERVO MOTOR - TACHOMETER GENERATORS 
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Canada’s CF-105 Choice Shapes Future 


Ottawa— Canada made a major de- 
cision last month that will shape the 
future of its aircraft industry and 
its defense forces: deciding not to 
go ahead with its home designed and 
built manned interceptor, the Avro 
CF-105 Arrow. The alternative is to 
rely on the Boeing Bomarc pilotless 
interceptor. 

This key decision came just at the 
time Canada is observing the 50th 
anniversary of the first flight of an air- 
craft in the British Commonwealth 
made by J. A. D. McCurdy at Bad- 
deck, Nova Scotia, Feb. 25, 1909. 

Thirty-seven CF-105s are on order 
for the Royal Canadian Air Force, al- 
though the original RCA Astra naviga- 
tion fire control system tailored for the 
airplane has been dropped (AW Nov. 
10, p. 31). The 26 unbuilt planes are 
canceled. The twin-engine fighter is 
powered by Orenda Iroquois turbojet 
and estimates call for Mach 3 capability. 

The government in recent montlis 
had intimated the cost of the Arrow is 
too high, that it cannot be integrated 
into the SAGE system, that North At- 
lantic Treaty Organization countries 
aid the United States failed to order it 
although it is the fastest interceptor at 
present available to the western world, 
and that Canada will place its defense 
reliance on the Bomarc missiles and the 
U.S. Air Force. 

Decision on the Arrow and the 
Orenda Iroquois will be important to 
A. V. Roe Canada Ltd., which owns 
both Avro Aircraft and Orenda Engines 
Ltd., at Toronto. The two linns em- 
ployed about 13,000 people, and had 
built up the largest Canadian aeronau- 
tical design staff in the postwar period. 
Decision not to go ahead with the Ar- 
row will mean the breaking up of the 
design team, although both companies 

Orenda Engines has formed a sub- 
sidiary company to service British diesel 
engines in Canada. Avro Aircraft has 
been at work for some years on a "flying 
saucer,” first for the Canadian govern- 
ment and then for the United States 
government. This aircraft is expected to 
have peacetime uses as well and is one 
of the projects which will keep Avro 
Aircraft busy. 

First flight of the flying saucer or fly- 
ing jeep is expected soon. 

Late in 195S Avro Aircraft wheeled 
out the last of 600 CF-100 twin-jet 
interceptors for the RCAF and the Bel- 
gian air force. The CF-1 00 is in squad- 
ron use with the RCAF in Europe and 
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Canada, powered with Orcnda engines. 

While the Avro organization and its 
suppliers await word from Ottawa, the 
other Toronto aircraft manufacturer, 
de Havilland Aircraft of Canada Ltd., 
is filling orders from all parts of the 
world for its single-engined Beaver and 
Otter transports, for the United States 
Army and the Canadian Army with its 
twin-engined Caribou transport which 
was first flown last summer, and with 
completion of an order for the Grum- 
man CS2F-1 Tracker for the Royal 
Canadian Nary. Dc Havilland is the 
only one of the three major aircraft 
manufacturers in Canada which is not 
entirely reliant on military orders. 

The third major Canadian aircraft 
manufacturer, Canadair Ltd., Montreal, 
subsidiary of General Dynamics Inc., 
is producing the CL-2S Argus coastal 
reconnaissance aircraft for the RCAF, 
a long-range transport version for the 
RCAF. the CL-44; the medium-range 
CL-66 transport, and a jet trainer, 
the CL-41. 

The Argus and CL-44 are based on 
the British Bristol Britannia commer- 
cial transport, while the CL-66 is a 
turboprop version of the Convair 440. 
Canadair in 1958 finished production 
of the T-35 jet trainer and the last of 
1,815 Sabre single-engined jet fighters 
for the RCAF, Royal Air Force. USAF, 
and various NATO countries. Canadair 
is to receive an order this year for com- 
ponents for the Bomarc missile, when 
Canada begins construction of Bomarc 
bases in northern parts of Ontario and 
Quebec. Sites for these bases were lin- 
er surr ey early this year. Canadair is 
. Iso expected to receive some orders this 
.pring from the USAF as part of closer 
U.S.-Canada defense integration. 

Canadian Pratt &• Whitney Ltd., 
Montreal, is manufacturing a number 
of engines, including the R-2000 for 
the dc Havilland Caribou, the R-1340 
Wasp and the R-1820 for the dc Havil- 
land Otter and CS2F-1, Tracker. 

Also at Montreal Rolls-Royce of 
Canada has this past year added 27.000 
sq. ft. of floor space and a third test 
engine cell for overhaul of its Dart 
turboprop engines on British Vickers 
Viscount aircraft, and has arranged for 
sen-icing the Tyne and Conway engines 
to be used on Vickers Vanguard and 
Douglas DC-8 aircraft ordered by 
Trans-Canada Airlines. 

Bristol Aeroplane Co., with plants 
at Montreal, Winnipeg and Vancouver, 
is largely engaged in overhaul of Proteus 
engines and others used on its Britannia. 

Fairey Aviation Co. of Canada Ltd., 
maintains overhaul plants near Halifax 
on the east coast and at Vancouver on 
the west coast for sen-icing military and 
civilian aircraft, especially its naval air- 
craft used by the Royal Canadian Navy 
and the RCAF. 

To keep up with the growth of air 
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. . . are synonymous for 
unfailing missile performance 


W hen it comes to specifying source for a special motor for a 
critical missile application, your first thought should be 
EEMCO ... a specialist in this field for over 17 years. EEMCO has 
designed and produced hundreds of special motor types for the 
leading missile and airframe manufacturers during this period. 
Recognition of the matchless reliability of EEMCO motors is 
the fact that they are components on the majority 
of today's missiles and supersonic aircraft. 

The four types illustrated are typical of 
various EEMCO motor performance 
characteristics. Why not discuss your 
motor requirement with EEMCO? 


EEMCO rotary and linear actuators also are of unmatched 
precision and reliability . . . again the result of 
specialization in this field for many years. And lightweight 
high output starter-generators are now in production 
at EEMCO for aircraft and missile applications as well as 
for the automotive industry . . . more recognition of the 
superiority of EEMCO know-how in this specialized field. 


Please discuss your requirements with EEMCO. 


EMCO)) ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

Sr 46U West Jefferson Boulevard, Los Angeles 16, Colifornio-Telephone REpublic 3-0151 

DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT. . . EXCLUSIVELY] 


• CANADA 



probing beyond present knowledge . . . seeking to improve the 
bases for tomorrow's space concepts ...It is this exciting opportunity for 
serendipity that confronts the professional minds at Martin- Denver. Possibly 
you, too, would enjoy this stimulus for greater personal and scientific recognition. 
If so, we invite you to write or call N. M. Pagan, Director of Technical and 
Scientific Staffing, The Martin Co., P. O. Box 179, (C-2) , Denver I. Colorado. 
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traffic and use of faster aircraft the 
Canadian government has begun con- 
struction of new terminals and enlarg- 
ing airports right across Canada. Under 
construction at present are new termi- 
nals at Montreal. Toronto. Ottawa and 
Winnipeg, among major cities. Each is 
getting a different type of terminal, 
with Winnipeg and Toronto being the 
most unusual. Both will use a number 
of self-contained terminals where up to 
10 aircraft can be loaded or unloaded 
at a time, contain car parking facilities, 
customs and immigration rooms, and 
all amenities, as well as heliports on top 
of each terminal building. New facili- 
ties are being built including the areas 
in the far north for polar route serv ices. 

An inventory of Canadian aviation 
must include the numerous aerial serv- 
ices in operation, including flight train- 
ing through clubs and private com- 
panies, aerial survey operations from the 
international border to far above the 
Arctic Circle by private companies, 
aerial survey work bv these Canadian 
companies throughout the world, and 
the vast use of helicopters for natural 
resources exploration. Okanagan Heli- 
copters Ltd., operating in the far north 
and western Canada, uses Sikorsky 
S-55s and the French Alouette jet- 
powered helicopters. The company has 
also ordered British Fairey Rotodyncs. 

Spartan Air Services Ltd., Ottawa, is 
using Bell and Vcrtol helicopters, and 
along with Renting Helicopters, Osh- 
awa, Ont.. is doing much aerial pho- 
tography and survey work in Canada’s 
Arctic and throughout South America 
and Asia. Photographic Survey Corp., 
Toronto, and Spartan Air Services are 
doing much high level aerial photog- 
raphs’ in the Canadian Arctic. 

'Hie RCAF, in addition to its mili- 
tary operations, is now flying its two 
de Havilland Comet jet transports 
across the Atlantic Ocean with full loads 
three times a month. The RCAF Air 
Transport Command is flying regular 
service with freight and personnel on 
a weekly basis to Pisa. Italy, for the 
Canadians with the United Nations 
Emergency Force in the Near East. 

The RCAF operates an air division in 
Europe in France and West Germany, 
all squadrons being equipped with the 
Avro CF-100. Canadian domestic 
RCAF squadrons now have all been 
equipped with the CF-100. On the 
coastal command services the RCAF is 
replacing its Lancaster aircraft with 
U.S.-produced Neptune aircraft and 
the Canadair-built Argus. 

Canada has stopped experimental 
production of missiles, but the RCAF 
has tested the Ryan Firebec. The 
Canadian government has announced 
that the Bomarc missile will be used in 
Canada, and work is to start soon on 
sites in northern Ontario and Quebec. 
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New look in x-ray inspection! 



GENERAL ELECTRIC TVX— 
instant, continuous 
production-line inspection 


system is literally a closed-circuit telecast of your 
production line, with the picture formed by an 
x-ray sensitive camera. View it anywhere — in 
another room, another building — within 1400 
feet of the monitor. 

TVX is 100% safe for the inspector. You can 
use any intensity you need with the monitor re- 
mote from the radiation area. Versatile too, it will 
vary image size from Yi to 3 times that of the 
object. Intensifies as it magnifies. 

The system uses a conventional x-ray generator, 
and a monitor with a 12 -in. picture tube - (at right 
showing honeycomb weld) bright enough for 
viewing in normal room light. Any standard TV 
receiver will do as an additional monitor. 


1 


XERORADIOGRAPHY— 
a permanent record 
in less than a minute 

Exciting news for inspection of light alloy cast- 
ings, weldments, small assemblies. Xeroradiog- 
raphy (zero-radiography) lets you view results 
within one minute ajter exposure! If flaws are 
revealed, corrections can be made immediately, 
before expensive machining. 

Developed by Haloid Xerox, Inc., with the 
cooperation of General Electric X-Ray — Xero- 
radiography is a "dry" method of 100 % inspec- 
tion — requires no x-ray film, no darkroom, no 
processing solutions. Metal plates arc re-usable. 
And it operates easier than it spells ! 

The plate at left typifies the outstanding clarity 


Progress Is Our Most Important Product 

GENERAL® ELECTRIC 
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Copper: Its Principal Effects 
in Alloy Steels 


One of the best known of all metals, 
copper certainly needs no introduc- 
tion here. Its uses are legion. It is 
one of the best conductors of heat 
and electricity. It is popular with 
the housewife, essential to the engi- 
neer. But possibly not so well known 
is its very important function as an 
alloying element in certain types of 
steels. So used, copper increases re- 
sistance to atmospheric corrosion 
and also acts as a strengthening 
agent. 

Since copper does not oxidize in 
the steel melt, it can be added at 
any time during the course of the 
heat. Pure copper melts at about 
1980 deg F. 

Copper is added to steel in vary- 
ing amounts. The actual proportion, 
of course, depends upon the end 
product in mind. Some of the most 
widely used copper-bearing steels 
are those containing from 0.20 to 
0.50 pet. In these, copper has been 
found to increase corrosion-resist- 
ance without materially affecting 
mechanical properties. It has 
been found, too, that paint frequent- 
ly lasts longer on such steels than 
on the non-copper-bearing types. 

Among the best known of the 


copper-bearing steels are the high- 
strength, low-alloy grades developed 
in recent years. Generally speaking, 
the ductility of steels in this group 
is comparable to that of conven- 
tional structural steel. The yield 
strength, however, is usually higher. 
Copper, working as a team with 
chromium, nickel, and phosphorus, 
substantially raises the level of cor- 
rosion-resistance in these steels ; yet 
its presence does not adversely affect 
welding characteristics. 

Copper-bearing steels are a sub- 
ject in themselves, a subject in 
which Bethlehem metallurgists are 
well versed. If you would care to 
know more about this interesting 
group of steels, feel free to con- 
sult with our technicians. They will 
gladly work closely with you and 
help with any problems you may en- 
counter. And please remember, too, 
when you need alloy steels of any 
kind, that Bethlehem manufactures 
the full range of AISI standard alloy 
grades, as well as special-analysis 
steels and all carbon grades. 

BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
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F-104, G.91 


Germany Girds to Produce 

By Edith Walford 

Bonn— German Luftwaffe is aiming towards a combined capability in inter- 
ception, ground support and strike aircraft by the early 1960s. 

First major step towards achieving this capability was the firm decision of 
the Defense Ministry to buy or produce under license about 300 Lockheed 
F-104 Starfighter interceptors and 200 Fiat G.91 lightweight strike fighters 
(AW Dec. 8, 1958, p. 28). 


This decision was taken after delays 
and postponements over a period of 
nearly two years while German experts 
were flight testing and evaluating 14 
contestants for the big order: three 
British, one Swedish, two French and 
eight American aircraft. 

F-104 Production 

Original proposal by the West Ger- 
man Defense Ministry was to buy only 
a handful of Starfighters outright. The 
rest were to be manufactured under 
license in Germany. 

One of these deals has been the sub- 
ject of hard bargaining now for several 
months between Lockheed Aircraft 
Corp., General Electric Co., manufac- 
turer of the Starfightcr’s J79 engine, and 
the German Federal Republic’s Defense 
Ministry, which is the actual license 
holder. These negotiations came to a 
sudden head early in February when the 
Defense Ministry placed an order for 
96 F-104s and signed license agreements 


for construction of the remaining ma- 
chines by the German aircraft industry. 

Announcing the decision to buy 300 
Starfighters at a total cost of about 
$3 57-million, German Defense Minister 
Strauss said that the interceptor was 
"the best in the world.” 

Average price of those delivered from 
Lockheed to Germany will be $1,450,- 
000 each. Cost of the German-built 
series will probably be higher than 
standard because specially-developed 
electronic equipment will be installed 
at a cost of about $325,000 per aircraft. 
Order Increase 

The increase in the original number 
of aircraft to be bought fully equipped 
is an indication that the Germans are 
taking a more realistic view of their own 
present production capabilities which 
cannot be stepped up appreciably in 
the immediate future. 

The order comprises six development 
aircraft, which will probably be deliv- 


ered first; 30 two-seat trainers; and 60 
with standard airframe-engine-configura- 

The German Defense Ministry was 
continuing negotiations with Lockheed 
on cost, delivery dates, etc., as well as 
with General Electric for the produc- 
tion under license of the J79 turbojet 
engine. These will probably be made by 
Bayerische Motorenwerke (BMW) as 
the chief contractor, the German auto- 
motive industry sharing in the compo- 
nent work. The engine contract is 
expected to be signed by mid-March. 
Depending on the time required by the 
Germans to get the J79 into license 
production, the final number purchased 
could be between 200 and 300. 

Following final signing of this con- 
tract, the German Defense Ministry is 
expected to open talks with Fiat S.p.A. 
of Turin, Italy, on the purchase of 50 
and production under license of another 
150 G.91 lightweight strike fighters. 
The German Defense Ministry an- 
nounced its intention to equip the 
Luftwaffe with 200 of this type simul- 
taneously with the announcement of its 
F-104 Starfighter choice last November 
(AW Nov. 10, p. 33). 

The German aircraft industry is now 
faced with its most difficult task since 
its postwar resurrection. It lost 12 
valuable years of research and develop- 



GERMAN insignia mark Armstrong Whitworth Sea Hawks ordered for the German navy. 
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ment work during the postwar prohibi- 
tion to rebuild any of its strategic indus- 
tries. It has had time enough to realize 
that it must look to the license produc- 
tion of leading foreign aircraft like the 
Starfighter and G.91 on which to base 
its rebirth. 

But even with these three long- 
hoped-for orders practically in its 
pocket, it looks like several months yet 
before work can start in earnest. 

The German Defense Ministry’s re- 
quirement calls for delivery of the first 
German-produced Starfighters by the 
end of next year or the beginning of 
1961 at latest. If. as some German 
sources claim, the Defense Ministry 
calculates with a production rate of 
only five to eight planes a month, this 
brings delivery of the final machines 
into the mid-1960s. 

Opinions are that this rate of pro- 
duction is too slow, that it will take 
the German aircraft industry more time 
than it can now afford to set up ade- 
quate production facilities, let alone 
find the skilled labor to control them. 
So far the companies concerned have 
done only a limited amount of pre- 
liminary planning for the big job ahead. 
Present Employment 

Present employment of the entire 
German aircraft industry is about 
10,000 people in all grades of skills. 
This is equivalent to about one-sixth 
the number employed bv Lockheed 
alone. Of the 10,000 fewer than half 
are available in the companies tradition- 
ally concerned with fighter aircraft pro- 
duction in the south of Germany. Here, 
individual employment is about 1,000 
per company. 

Production of the F-104s and G.91s 
will probably be turned over to the 
three chief aircraft companies in South- 
ern Germany: Domier-Werke GmbH. 
Munich-Neuaubing; Ernst Hcinkel 
Fahrzcugbau GmbH, Speyer a/Rhein: 
and Mcsscrschmitt A.G., Munich. The 
latter has a new assembly area now 
under construction and scheduled for 
completion next year. It will sene 
as a replacement for the two sepa- 
rated assembly areas at present in use. 
In addition, all three companies have 
lately been working on preliminary 
layouts for factory floors and trying to 
estimate their material requirements for 
the immediate future at least. But that 
is as far as their preparedness for the 
tough task now confronting them can 

It remains the opinion of many Ger- 
man experts that the license production 
in Germany of the F-104, the G.91, or 
for that matter of any other modern 
aircraft will swell its cost to a figure far 
in excess of the price asked for such 
aircraft purchased fully equipped from 
abroad. 

Developments during the next few 



Del Mar Engineering Laboratories' Radop Weapons Training Systems 
are used extensively in the training of U. S. Navy Pilots. By firing rockets 
and missiles at inexpensive Radop Tow Targets and by using Radop 
Scorers to measure miss-distances in three-dimensions, the Navy saves 
U. S. taxpayers millions of dollars and introduces a higher degree of 
realism into training than is possible with other more costly systems. 


RADOP SYSTEM COMPONENTS 


I. radop tow reel — First to reel a target out in excess of seven miles 
. . and in less time than required for the tow plane to reach its firing range. 


2. RADOP LAUNCHER — First launcher used to eject, tow, and recover 

3. RADOP TARGET - First light- 
weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 

4. radop scorer — First unit to 
utilize motion picture and radar tech- 
niques to provide a positive measure- 
ment of miss-distances during rocket 
firing runs. 

For more information on Del Mar 
Radop Systems, write for Data File 
AW -339-2. 


Engineers: Investigate employment opportunities with this steadily growing company. 


targets in flight. 



"Del 'Tfta't 1 


international airport • 


ENGINEERING 
LABORATORIES 
los angeles 45, California 




AVIATION 


<, March 9, 1959 


rice Card 


297 


WILDING 

PICTURE PRODUCTIONS, INC. 


your business is our business . . . 


. . . especially when your business needs the creation and 
development of powerful and persuasive visual media. 

We bring to each assignment the talents and experience of 
artists, writers and production technicians who are specialists. 
They will research, plan, write, develop and implement your 
needs with tools of communications that teach, startle, chal- 
lenge, persuade and sell products and ideas. 

If you have a current problem that concerns our facilities 
and services we can be of real help to you. 


GOVERNMENT SERVICES DEPARTMENT 

WILDING PICTURE PRODUCTIONS, INC. 

1345 ARGYLE ST. • CHICAGO 40, III. 

TELEPHONE: LO 1-8410 TELETYPE: CG 1058 




ELECTRIC PORTABLE FLIGHT LINE HEATER 



l-FRICTION 
L BEARINGS 


Write today for Complete details . . . 

COATES ELECTRIC MANUFACTURING CO. 


BOILER PROVIDES 
CONSTANT HEAT AT 
LOW TEMPERATURE 





wy\ 

\ 




months should be of decisive signifi- 
cance to the future of the German air- 
craft industry as a whole. The solution 
of the present production problem looks 
like a precedent and a pointer to the 
road the German aircraft industry must 
take from now on out. The question is 
whether it is more profitable for the 
German or any other European aircraft 
industry in the future to produce its 
own modern aircraft or to purchase 
them abroad. 

Flugzeug-Union-Siid G.m.b.H., Mu- 
nich, was formed in 1956-to coordinate 
reduction facilities of its two member 
rms: Messerschmitt and Heinkel. Its 
first postwar assignment was the manu- 
facture under license of 210 French- 
designed Fouga Magister trainers for 
the Luftwaffe (AW March 3, 1958, 
p. 291). Production of this series has 
currently reached a rate of six a month, 
but only about 50 of the whole series 
have so far been completed. 

Towards the end of last year, Bolkow- 
Entwicklungen K.G., until then at 
Stuttgart but recently moved to Mu- 
nich, joined the Flugzeug-Union-Siid 

E up to cooperate in “preparing for the 
_ger tasks of the future/ This design 
team is at present working on the de- 
velopment of high performance manned 
and unmanned aircraft. Other current 
studies of the group include a vertical 
takeoff and landing interceptor as a 
next generation supersonic fighter for 
the Luftwaffe. 

Team Formation 
Following the same pattern a new de- 
sign and development group called "Ar- 
beitsgemeinschaft G.m.b.H.” (Work- 
ing Team) has been set up to cooperate 
on the Defense Ministry orders for the 
Starfighters and G.91s. The German- 
produced planes are to be renamed 
Arge-104 and Arge-91. Member com- 
panies of the new group are again 
Messerschmitt and Heinkel in addition 
to Domier-Werke G.m.b.H. 

Messerschmitt and Heinkel expect to 
produce the F-104’s jointly while Dor- 
mer is likely to get the G.91 order. 

It will take Domier approximately 
one more year to finish current produc- 
tion orders for its Do.27 six-seater 
STOL plane, which was the first and 
only postwar German aircraft to be 
ordered in large quantity by the Ger- 
man Defense Minishy. The Messer- 
schmitt-Heinkel produced Fouga Mag- 
isters will not complete their production 
runs for another two years. Conse- 
quently, Domier will need new work 
long before the other two manufacturers 
are ready to carry out simultaneous pro- 
duction of the G.91 and F-104. 

The Heinkel and Messerschmitt 
plants are only on the order of a 
quarter-million square 'feet each. The 
Dornier works is the largest and best 
equipped of the three. Moreover, the 


only available long runway in Germany 
is adjacent to the Dornier plant at Ober- 
pfaffenhofen near Munich where Dor- 
nier overhauls Canadair-built North 
American Sabre 5s and 6s for the USAF. 
But not even the Oberpfaffenhofen run- 
way is long enough to take the F-104s 
in anything but ideal weather con- 
ditions. For this reason the industry is 
awaiting Luftwaffe decision on where 
to build the military flight-test station 
to determine where to build its own 
runway required in future. It is felt 
that this decision should determine the 
choice of which firm gets the final as- 
sembly order. 

Apart from all this planning and pre- 
liminary work in connection with the 
Starfighter and G.91 license production 
orders, leading German aircraft com- 
panies are either continuing mainten- 
ance or overhaul of foreign aircraft or 
concentrating on the development of 
their own designs. Heinkel is carrying 
out maintenance and repair work on 
Cessna L-19A planes for the U. S. Army 
and Domier, in addition to overhaul 
of the Sabre 5s and 6s, is continuing 
its efforts to develop new markets for 
the Do.27 army cooperation plane. 
CASA of Madrid is now making 50 
of these under license in Spain and the 
Swiss Flugwaffe recently ordered seven. 

It seems probable that the Siebel- 
werke-ATG, Donauworth, which be- 
longs to the big German, Flick-con- 
trolled, industrial concern similar to 
Krupp, will soon be asked to join the 
Arbeitsgemeinschaft G.m.b.H. along 
with Heinkel, Messerschmitt and Dor- 
nier. The German Defense Ministry is 
reported to be interested in acquiring 
some of the Siebelwerke stock as the 
first move in paving the way to the 
uestion of whether and to what extent 
iebelwerke would be inclined to co- 
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operate in the production under license 
of the F-104s and G.91s. 

Flugzcugbau Nord G.m.b.H., Ham- 
burg-Finkenwerder, is composed of 
Flugzcugbau G.m.b.H., Bremen; Siebel- 
werke-ATG, Donauworth; and Ham- 
burger Flugzeugbau G.m.b.H., Ham- 
burg-Finkenwerder. This Construction 
Group North is still sharing in the 
license production of 112 French- 
designed Noratlas 2501 twin-boomed 
transports for the Luftwaffe. The 
contract, from which the group derives 
a good share of its earnings, was signed 
in 1956 with Nord Aviation, Paris, and 
is due to expire in 1966. 

U. S. Interest 

United Aircraft Corn, last year ac- 
quired 43% of the Krupp-controlled 
"Weser” Flugzeugbau stock. First step 
in the new agreement with the Ameri- 
can firm calls for the production under 
license by Weser of Sikorsky helicopters. 
Whether this will result in the German 
company having to discontinue its 
current assembly of Vertol H-21 heli- 
copters has not yet been decided. Weser 
is also carrying out de-cocooning work 
on the U. S.-built Republic F- and RF- 
84Fs. President of Weser, Dr. Peter 
Burkhard, recently increased the capital 
of his company from four to seven 
million D-marks. United Aircraft Corp. 
has taken over the extra three million. 

Prototype of the Borgward Kolibri 
three-seat helicopter, Germany’s first 
postwar rotaiy wing aircraft designed 
by Professor Heinrich Focke and built 
by the automobile firm of Carl Borg- 
ward, Bremen, is at present being flight 
tested. As soon as these trials are con- 
cluded, the firm plans a first production 
of ten of these single-rotor helicopters. 
Power-plant is a Lycoming VO-435A1A 
piston engine. 
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Flying Italian Designed Aircraft 
Lifts Morale of Italy’s Pilots 


By David A. Anderton 

Rome— First squadron of Fiat G.91 lightweight strike fighters is now 
being activated as an operational unit with the Italian air force. 

For the first time since the war, Italian pilots are flying Italian-built and 
Italian-designed combat planes. By the end of this year, a major portion of 
the air force's interceptor squadrons should be equipped with Italian-built 
aircraft, North American F-86Ks built under license by Fiat. By this time 
next year, Italian student pilots may be learning to fly in an all-jet curriculum 
starting with an Italian primary trainer, the Macchi MB.326. 


This resurgence in Italian military 
aviation has not come easily, nor has it 
been made alone. The road back from 
the political and tactical disasters of 
World War II has been a hard one. 
Italian military pride, cut deeply by 
the tragic-comic turn of Italy’s contribu- 
tion during the war, is still healing. 

That pnde, worn almost as a badge 
of office by many of the military, is 
one of the major intangible reasons for 
the growing strength of Italian air power 

T^e tangible reasons are the Amer- 
ican-designed fighting airplanes— North 
American Sabres and Republic Thun- 
derstreaks given outright to the Italians 
—backed up by aid programs that have 
helped set the country on its feet again. 

Bulk of Italian air force equipment 
is made up of four American types: 

• North American F-86E Sabre day 
fighters, built by Canadair under li- 
cense as the Sabre Mk. IV. 

• North American F-86K all-weather 
fighters, built under license by Fiat and 
corresponding to the F-86D in USAF 
service except for different fire-control 
system and armament. 

• Republic F-84F Thunderstreak 
fighter-bombers. 

• Republic FF-84F Thunderflash re- 

This roster should change in propor- 
tion somewhat during the coming year. 
As Fiat G.91 squadrons are phased in, 
they will replace Republic F-84F units. 
This decision can be debated on cold 
technical grounds because there is es- 
sentially no performance improvement 
in the G.91 over the F-84F, except in 
economy of operation and short-field 
performance. The ability of the G.91 
to operate out of forward unprepared 
airstrips is one of its strongest points, 
and yet current fighter-bomber squad- 
rons are stationed on permanent bases 
about as far forward as it is possible to 
get in Italy. 

But there is no arguing with the 
morale boost when Italians flv Italian 

Top air force officers realize that day 
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fighters can be completely useless in 
modem warfare, and want to start re- 
placing the F-86Es with F-86Ks. This 
decision depends on what money will 
be available. 

Air force also wants to reduce the 
number of training types now being 
used from the current level of eight to 
possibly three. It would like to make 
the first-stage trainer the Macchi 
MB.326, and plans are under way now 
to order about 70 of these planes. But 
again, money is the key to the situation. 

The Aeronautics Militate Italiano 
(AMI) is both a tactical strike and air 
defense force with a triple mission: 
home air defense, ground support and 
naval support. 

Part of AMI works under the oper- 
ational command of Airsouth, the air 
arm of the southern flank of NATO, in 
conjunction with elements of the Greek 
and Turkish air forces. 

The larger part is under six Italian 
zone commanders, four on the pen- 
insula and one each on Sicily and Sar- 

Any consideration of Italian air 
power has to relate it to its two primary 
jobs: first, its home defense mission, 
and second, its contribution to NATO 
as part of the "shield” forces of the 
southern flank. 

Italy extends as a 750-mi. long link 
in the NATO defense chain, stretching 
roughly parallel to the frontiers of Bul- 
garia, Roumania, Hungary and Czecho- 
slovakia, and less than 400 mi.— 40 min. 
flying time-away. A fifth Communist 
country, Albania, is separated from the 
heel of the Italian boot by less than 
100 mi. of open water at the southern 
extremity of the Adriatic sea. 

Strategically, Italy is a most impor- 
tant component of the NATO system. 
Together with Greece and Turkey, she 
holds the southern exposure of the 
European defense scheme. 

Tactically, Italy has its own defense 
problem. Italian industry is concen- 
trated mostly in the northern plains 
made productive by the Po river. 

The major threat facing Italy is the 




latest data 
control concepts 
for missile and 
undersea applications 


The AiResearch Centralized Air Data 
Computing System will sense, measure 
and automatically correct for air 
parameters affecting flight of the North 
American-Air Force F-108 Interceptor 
and will supply simplified air data to 
the pilot. Eliminating duplication of 
components, the system will cut down 
space and weight requirements over 
decentralized systems by many times. 

The centralized combination of 
transducers, computers and indicators 


represents an integrated system con- 
cept combining electrical, electronic, 
pneumatic, hydraulic, electro-mechan- 
ical and mechanical servo capabilities. 
Technical experience in each of these 
fields enables AiResearch to achieve 
optimized systems covering a wide 
range of functions while meeting the 
most rigid specifications. Systems man- 
agement is an integral part of each 
Central Air Data program enabling 
AiResearch to assume the overall re- 


sponsibility for systems or subsystems. 

The first fully optimized central air 
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“Vigilante.” This broad AiResearch 
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plied in the fields of military aircraft, 
commercial jet transports, missiles 
and submarines. 
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same threat that faces all the NATO 
countries: a low-level strike against 
tactical and industrial targets by light 
or medium bombers operating in the 
radar shadows. The chances ot this be- 
ing an isolated strike are remote; the 
general assumption of NATO is that 
any individual strike would be part of a 
general Communist attack on a broad 
front from the farthest north to the 
farthest south. 

Closest Communist strike force which 
could be flung against the Italian penin- 
sula would probably be tactical bomber 
squadrons based in Hungary, moved in 
on short notice to augment the internal 
security units which now comprise most 
of that country's air strength. 

The bombers would slash across the 
120 mi. separating Hungary and Italy, 
roaring low over the mountains on the 
Austrian-Yugoslavian border to strike 
into the industrial north. 

The situation is complicated by the 
presence of Austria and Yugoslavia be- 
tween Italy and the enemy. What would 
or could these countries do? 

The answer for the Austrians is sim- 
ple: nothing. 

It’s different for the Yugoslavians, 
who don’t particularly like the Rus- 
sians and could be expected to attempt 
interception if their country were be- 
ing overflown. But not much of the 
country would be violated in such a 
strike, and the flight time might be so 
short as to catch the Yugoslavian air 
arm on the ground. 

The probable answer and the govern- 
ing assumption for war plans is that 
Italy would get little or no help from 
the buffer area, either in time, warning 
or intervention. 

Italian Forces 

Opposition to the strike would be 
the fighter-interceptor forces based in 
Italy either as part of the Italian air 
force or as part of NATO’s Fifth Allied 
Tactical Air Force (FIVEATAF) head- 
quartered in Vicenza. 

Primary defensive strength would lie 
in the Italian air force components, 
because FIVEATAF is almost com- 
pletely a tactical fighter-bomber force 
for retaliation. 

Units taking the brunt of the attack 
would be the Primo Aerobrigata and 
the Primo Stormo, both equipped with 
all-weather Fiat-built North-American 
F-86Ks. Primo Stormo is attached to 
5th ATAF as its only Italian fighter-in- 
terceptor group. 

If the weather was good, day fighters 
of the Quarta Areobrigata and Se- 
condo Stormo— Canadair-built North 
American F-86Es (Sabre Mk.IV)- 
would also be thrown into the fight. 

Italian air brigades are roughly equiva- 
lent to a USAF wing of 75 aircraft. 
With the current squadron availability 
of the Italian air force standing at the 


high figure of 75%, about 225 fighter- 
interceptors could be flung into action 
against the attack. In bad weather, the 
number would be halved. 

Estimates of Communist fighters 
available vary, but average out at about 
1,200 day and all-weather fighters 
aligned against the southern flank. Giv- 
ing the satellites only a 50% availabil- 
ity, which may be underrating them, 
results in a fighter escort or counterair 
force of 600 planes, or about three times 
the Italian fighter strength. 

This is why briefing officers mention 
the obvious fact that the Italian air 
force— and for that matter the entire 
southern air arm of NATO— is outnum- 
bered. This is also why one of the ob- 
vious solutions for Italian peninsular 
defense is a long line of missile bat- 

Currently about 200 Italian airmen 
have been trained at the U.S. Army 
Guided Missile School at Ft. Bliss, Tex., 
working with the Nike Ajax, Nike Her- 
cules and Hawk anti-aircraft missile sys- 
tems. These men will be the nucleus of 
the Italian defensive missile arm. 

Missile bases for either Douglas Thor 
or Chrysler Jupiter IRBMs have been 
tentatively chosen. But the politics — 
both internal and international— of 
IRBM bases have overshadowed the 
strategic and technical considerations 
cf the immediate problem, and prog- 

It is believed that only a decision in 
principle has been taken to move 
IRBMs into the Italian peninsula. 
Pilots and Airmen 

Any air force is only as good as its 
pilots-or its airplanes or its logistics or 
any other major part of the system. 
How good is the Italian air force? 

Rated absolutely, it shows defici- 
encies. It is understrength and also 
outnumbered. There is a pilot shortage 
and a shortage of air control and warn- 
ing personnel. 

Full radar coverage is lacking, and 
there are operational and maintenance 
deficiencies. 

The aircraft are not the latest gener- 
ation, and some of them are frankly 
castoffs. 

But what Italian airmen and pilots 
have done with what they have is noth- 
ing short of amazing. 

American observers, either military or 
technical, are struck by the individual 
flying ability of the Italian pilots, by 
the ingenuity and skill of the mechan- 
ics, by the drive of operations person- 
nel. They cite the outstanding Italian 
acrobatic teams— 1958 NATO cham- 
pions— as examples of discipline in the 
air and superb airmanship. They point to 
the extremely high availability record 
of AMI fighters: 75% or better, going 
or ready to go at any time. This record 
is maintained by considerably lower 
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numbers of ground personnel per squad- 
ron than in the USAF. 

So rated relatively, the Aeronautica 
Militare Italiano ranks high on the list. 
Individual and unit moral is excellent. 
Cooperation with NATO and USAF ad- 


visers is free at all levels. Plans for the 
future growth have been made and are 
being carried out within the limits im- 
posed by the country’s economy. 

The problems are great; but the prog- 
ress made is greater. 


Politics Bogs Japan’s Choice of 
New Self-Defense Force Fighter 


Tokyo— Postwar Japan’s rejuvenation 
of its aircraft industry last year was con- 
fronted with major headaches. Its prob- 
lems included; 

• Selection of fighters for Japan’s Self 
Defense Agency air force ended in frus- 
tration. There is no prospect of get- 
ting any one of the candidate aircraft 
selected in the near future. This means 
Japanese aircraft manufacturers will 
have idle plants and will lose some of 
their experienced technicians because 
more than half its work orders come 
from the Self Defense Agency. 

• U. S. mutual security aid to Japan 
shrunk to less than half the $221 mil- 
lion paid in 1954, the year the agree- 
ment was made. Last year Japan re- 
ceived $111 million to build 169 F-86F 
and T-33A aircraft. 

• Major production plans for 1959, as a 
result, have been limited to F-86Fs by 
Mitsubishi Heavy Industries, Reorgan- 
ized, and P2V-7s by Kawasaki Aircraft 
Mfg. Co. 

Political squabling torpedoed plans 
of Japan to build the Grumman F11F- 
1F to re-equip its air force and left the 
situation in doubt for any airplane. Ja- 
pan also was considering the Lockheed 
F-104 as well as others, including the 
North American F-100, the Convair 
F-102 and the Northrop N-156. 

The issue became embroiled in the 
constant struggle by conservatives to beef 
up Japan's defenses and the socialists to 
trim them. Prime Minister Nobusuke 
Kishi, through a series of political mis- 
calculations, now is in no position to 


push anything through parliament 
against strong opposition. 

Thus observers in Japan see little 
chance of any choice of any kind being 
made before mid-year. 

A hands-off policy by the U. S. mili- 
tary in not siding with one airplane oi 
another has contributed to vacillation 
on the part of the Japanese. 

Since the reopening of aircraft build- 
ing in 1952, Japan has built 650 planes 
of its own at a cost of $106 million, as 
of the end of 1958. 

Of this total, 220 aircraft— more than 
one-third in the numbers of units or 
more than 40% of expenditures— were 
built last year. 

Industry Strength 

There are 25 Japanese aircraft com- 
panies with a total of 21,000 employes 
and total capitalization of $35 million. 
None of these companies are indepen- 
dent, including Mitsubishi Heavy In- 
dustries, Reorganized, and Kawasaki 
Aircraft Company. 

These companies are either part of, or 
subsidiary to parent companies, a fact 
which is helping them to withstand the 
imminent drop this year. 

Under the circumstances, no expan- 
sion program was undertaken last year 
by any or the firms. Proportions of work 
orders the industry received last year 
were 56% from the Self Defense 
Agency, 37% from USAF, 6% from 
civil airlines and 1 % for exports. 

Japanese manufacturers, however, are 
likely to stick together, especially when 
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production is expected to slow down. 
For instance, the manufacture of the 
YS-11 turboprop transport plane has 
been a going concern of the industry 
since 1955. Late last year, the trans- 
port plane designing association com- 
pleted a mockup of the YS-11. Early 
this year, a new company was estab- 
lished with a capitalization of $1.4 mil- 
lion as a joint venture of major Japanese 
aircraft companies. The government has 
60% capital investment. 

For Fiscal 1959, the Ministry of In- 
ternational Trade and Industry is sub- 
sidizing the newly established company 
with $170,000 to work out the details 
of the mockup of the airplane. 

Another joint venture of the sort is 
the manufacture of the T1F2 jet trainer 
designed and built by Fuji Heavy In- 
dustries, Ltd. with its J3 engine manu- 
factured by Ishikawajima Heavy Indus- 
tries, Ltd. With testing under way since 
last spring, the Self Defense Agency has 
ordered 20 T1F2 jet trainers from Fuji 
for this year in preference to the Beech 
T-34 Mentor piston trainer. Fuji is also 
the manufacturer in Japan of the Men- 
tor, which is being produced in quanti- 
ties of four units a month for a total of 
36 for the Philippines as reparation 
items. 

The Self-Defense Agency has built 
the air force starting from scratch in 
1952 to 861 planes, including 283 
F-86Fs and 223 T-33As last year. 

As of midnight April 28 last year, the 
Japanese air force ordered its air squad- 
ron in Hokkaido, the northermost is- 
land of Japan, to take over "scramble" 
duty from the USAF stationed in Chi- 
tose, Hokkaido. 

This is an indication that the Japa- 
nese air force is beginning to feel re- 
sponsible for home air defense. The 
Self-Defense Agency also took over 13 
of the 24 U. S. radar networks in Japan 
last year by allocating $1. 8-million for 
the maintenance. 

In the missile field, tire Self De- 
fense Agency fired its first guided mis- 
sile— the B-3-with a built-in TV trans- 
mission set last summer. 

To make up lost time in developing 
missiles, Japan bought a $1 million 
Swiss ground-to-air guided missile— 
Oerlikon— with a launcher and 10 rock- 
ets last summer. Self Defense Agency 
technicians thoroughly went over the 
missile last year, but it has not been 
fired yet for testing. This year, the 
Defense agency is expecting assistance 
and use of facilities of the USAF to test 
fire it. 

The Self Defense Agency also or- 
dered 14 Sidewinder air-to-air missiles 
last year through the Japan-U.S. se- 
curity agreement and will order 90 more 
for Fiscal 1959. The first shipment has 
been delayed. It won’t be delivered 
until late this year. 
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Sweden Adds Missiles to Air Inventory 


Stockholm— Sweden’s purchase of 
American Sidewinder air-to-air missiles 
as primary armament for Royal Swedish 
Air Force fighter unit underscores that 
force's current orderly transition to the 
missile age. 

Sidewinders will augment the strik- 
ing power of three RSAF fighter air- 
craft: Saab J-35 Draken, Saab J-32B 
Lansen and the purchased Hawker 
Hunters (J-34). Increased strength of 
the weapon systems thus formed will be 
one basis for planned reduction of the 
current RSAF roster by two day-fighter 
wings over the next few years. 

Parallel to this transition to missile 
armament, Swedish scientists on the 
air board have development programs 
well under way for a series of specialized 
missiles. First of these for the Air Force 
is an air-to-surface missile— basically re- 
sembling a scaled-down Bell Rascal-to 
be carried by attack versions of the Saab 
Lansen. 

Bristol Bloodhound anti-aircraft mis- 
siles have been ordered by the Swedish 
government for initial training and fa- 
miliarization with the problems of oper- 
ating such types of surface-to-air missiles. 
Future purchases of similar systems will 
be based on the experience of the next 
few years with the Bloodhound. 

This planned transition to the re- 
quirements of nuclear and robot warfare 
had its roots in a staff study completed 
in the closing months of 1957, approved 
last year, and now being implemented. 
Basic decision taken was to reduce the 
number of manned aircraft now on the 
roster to about three-quarters of its 
present value. Part of this reduction 
rose out of the recognition that the 
day fighter has a lessened importance in 
modern aerial warfare, and that alti- 
tudes, speeds and weather conspire to 
make manned visual control of weapon 
systems a matter of doubtful value. 

This staff study hammered home the 
enormous significance of unmanned 
weapons, nuclear warheads, and weapon 



SUPERSONIC SAAB J-35 Drakcn's armament will be augmented by use of Sidewinder 
infrared guided missiles purchased in the United States. Two of the four missiles, which were 
developed by the U. S. Navy, are mounted under the airplane on a pylon shaped like an 
inverted letter Y. The missile chosen is the new model with a shorter, more compact 
configuration (above). Area at the base of the seeker head is slightly increased and the 
fin area at the motor aft has been substantially increased. 
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systems combining the best advantages 
of man and robot. 

Coming less than a decade after 
another major staff study— which had 
decided to increase the Air Force 
strength by about half— this study called 
in part for a brisk 180 deg. turn. Right 
now the Royal Swedish Air Force is in 
the middle of that tum. 

Phasing in now after rugged winter 
and operational testing is Sweden’s air- 
borne pride, the supersonic Saab J-J5 
Drakcn. The achievement of the rela- 
tively small but brilliantly staffed Swed- 
ish aircraft industry in turning out— in a 
time cycle comparable to the fastest— 
a modern Mach 2 weapon system has 
surprised technical observers the world 
over. The double-delta Draken is now 
being delivered as a production aircraft 
equipped with full afterburning for its 
Swedish-built Rolls-Royce Avon 200 
series turbojet. Peak performance of 
the plane is somewhere over the Mach 
2 mark, perhaps on the order of Mach 
2.?. Combining the altitude and speed 
potential of this launching aircraft with 
a fire control system and the slamming 
strikes of a pair of Sidewinders has pro- 
duced a formidable weapon that the 
Swedes feel could take on any enemy 
threat and overcome it. 

Today the Royal Swedish Air Force 
numbers approximately 20 wings. Nine 
of these, or 27 squadrons, are day- 
fighter units, mostly equipped with the 
Saab J-29 Flying Barrel. Two day- 
fighter wings protecting Stockholm are 
equipped with purchased Hawker 
Hunters. There are only two all-weather 
fighter wings now, equipped with Saab 
J-32B Lansens. Four or the wings are 
ground attack units equipped with 
Lansens in another version. 

Remainder of the Air Force includes 
five reconnaissance squadrons operating 
S-29C Flying Barrels and some S-32C 
Lansens, one air base wing and a search 
and air rescue unit equipped with, 
among other aircraft, a pair of probably 
the oldest continually operational Con- 
solidated PBY Catalinas to be found. 

Sweden’s geographical position is not 
an enviable one. The country is a little 
larger in area than California and has 
about the population of New York City. 
The frontier facing the possible threat 
stretches about 1,000 mi. from the 69th 
Parallel above the Arctic Circle south 
to the 55th. Defense in depth is just 
not possible; the country is only about 
250 mi. wide at the widest point. Stra- 
tegic targets are located near the eastern 
and southeastern coastlines, on the 
order of 250 mi. from Russian bases in 
Estonia, Latvia, Lithuania, Karelia and 
the Kola Peninsula. 

The weather can be predictably ter- 
rible in winter with violent snow squalls, 
bone-banging turbulence in the moun- 
tains, cloud cover and fogs. Runways 
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have to be continually cleared of snow- 
fall and frequently are covered with 
glare ice, for which no solution has yet 
been found. Snow covers the north, and 
the south can get pleasantly warm. 
There are more strange phenomena, too; 
Lulea, a permanent base at the top of 
the Bothnian Gulf and location of the 
RSAF’s winter test station, is built on 
sand, and has suffered through a com- 
plete sandstorm. 

Swedish approach to its problem is 
classical: build a strong defense and a 
strong retaliatory force. Keep units 
mobile so that they can wander to face 
the threat wherever it is mounted. Staff 
them with highly competent profes- 
sional personnel and equip them with 
the best material that can be bought. 
Keep them highly trained and con- 
stantly alert. 

In defensive systems, Swedish radars 
have been operational for early warning 
and ground control for about 1 5 years, 
with networks being continually 
strengthened and improved. Under- 
ground hangars have been blasted out 
of the tough granite that makes up 
much of southern Sweden, and under- 
ground shelters have been built for 
major southern cities. 

Active parts of the Swedish system 
are the fighter and attack units spread 
along the length of the country from 
north of the Arctic Circle to the 55th 
Parallel. All of these units stand a con- 
tinuous alert, and the closer they are to 
the threat, the "higher” is the degree 
of the alert. 

Royal Swedish Air Force operates 
its units and buys its new aircraft on a 
low budget by almost any standards. 
Total annual figure for Fiscal 1958-1959 
was only about $200 million, and with 
this money it phased in new equipment 
and operated a 1,200-plane and 20,000- 
man air force. 

Although Saab Aircraft Co., the only 
Swedish producer of aircraft for the 
military, has an outstandingly good pro- 
duction record and is fully aware of and 
versed in contemporary production tech- 
niques, the company’s capacity has tra- 
ditionally lagged the changing needs of 
the RSAF by about two wings. This 
is one of the reasons behind the pur- 
chase of the Hawker Hunters from 
Britain, and perhaps one of the reasons 
for the forthcoming elimination of two 
day-fighter wings. 

The Swedes realize that in the event 
of war, they will have to fight with what 
they have on base at the time. There 
will be no production buildup, and no 
time for logistic pipelines to fill with 
spares or new airplanes. For these 
reasons they want to be as independent 
as possible from foreign sources, and 
have gone about logically building up 
their own industrial capability. 

Fire-control systems, radar, guided 
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did george really cross the river... 



...to get his silver dollar back? 



HIGHEST ACCURACY-DC OUTPUT PRESSURE TRANSOUCER 



missiles, conventional armament and 
the weapons carriers themselves are all 
now being produced to a greater or 
lesser extent in Sweden. But in spite 
of this effort, there is still need to buy 
some weapons abroad. 

Missiles, for example, demand such 
a magnitude of engineering effort that 
some observers of the Swedish industrial 
scene doubt whether or not the country 
could ever manage a missile program 
geared to its minimum needs. This has 
certainly been realized at high levels, 
and that explains the purchase of the 
Sidewinders. These inexpensive weap- 
ons— cheaper even than the British 
de Havilland Firestreak and proven in 
combat— will give the RSAF greatly in- 
creased defensive capability and will 
provide the valuable training and expe- 
rience needed by both pilots and ground 
crews as Sweden makes its transition to 
a mixed force of men and missiles. 

In previous years, getting men of the 
kind that made natural pilots and lead- 
ers was somewhat of a problem. The 
Air Force had to compete with expand- 
ing Swedish industry and with Scan- 
dinavian Airlines System for young 
pilots and engineers. The government 
took a sensible approach to the problem 
and set up a new short-service program 
which takes in a young man as a Sight 
cadet, passes him through grades to 
lieutenant, gives him a college or trade 
education and, at the end of six years, 
frees him to take a job in industry be- 
sides handing him a fat bonus for hav- 
ing had prior claim on his life. 

Last year recruiting was up 40%, a 
staggering figure. Attributable only in 
part to some increase in unemployment 
in Sweden, the figure is regarded by 
most Air Force personnel experts as an 
indication of the right approach. 

Another figure that looks good is 
that the accident rate went down by 
50% last year, and shows signs so far 
of staying there or even lower. Safety 
and survival training starts at the be- 
ginning in the RSAF and stays with 
the men through their careers. 

Every man gets a tough survival 
course and practices it annually by being 
dumped unceremoniously in the north- 
ern snows and told to survive for a while. 
Every squadron spends some time an- 
nually at a far north base. 

It’s a tough tactical problem that 
continually faces the Royal Swedish Air 
Force. Operating over a sector greater 
than NATO’s front from northern Ger- 
many to the Mediterranean, RSAF 
must stay on the alert. In the far north, 
fighters stand at the ends of runways, 
pilots strapped in and engines running 
on fuel from portable tanks nearby. If 
they get the word to scramble they can 
start takeoff without any delay. 

"Sure, it’s expensive to do it that 
way,” said one officer. "But think of 
the cost of the alternate.” 
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Soviets Study Military Aspects of Space 

Soviet airpower in 1959 will be 
based upon expanding programs for 
both missiles and manned aircraft 
with a strong research and develop- 
ment effort aimed at achievement of 
militarily useful space vehicles. 

There is considerable evidence that 
the Soviets are pushing hard along 
parallel lines in equipping their oper- 
ational forces in being with both the 
latest model missiles and manned 
aircraft for both offensive and defen- 
sive purposes. There is no evidence 
that manned aircraft development or 
production is being phased out or 
abandoned in favor of exclusive con- 
centration on missiles. 


Most significant increase in the Soviet 
offensive strength during 1959 will come 
from its initial operational capability 
with the intercontinental ballistic mis- 
sile (ICBM). There is direct technical 
evidence in addition to Sonet state- 
ments that they have completed success- 
ful development testing program of 
their T-3 ICBM over the full length 
(4,000 mi.) of their instrumented test 
range from the launching complex at 
Krasny Yar northwest of the Caspian 
Sea to the impact areas in northeastern 
Siberia. This development test pro- 
gram was apparently completed about 
11 months ago. 

The T-3 has since been put into 
"series” production in a large industrial 
complex in the Dnepropetrovsk area, 
with a rate of 1 5 ICBMs per month al- 


AVIATION WEEK artist's conception of Soviet nuclcar-powercd bomber shows pods for 
nuclear powcrplants suspended inboard on the delta wing. Conventional turbojets with 
short takeoff afterburners are on wingtips. The 195-ft fuselage is to enhance crew 
radiation protection. 
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ready achieved and the possibility of 
doubling this rate when a duplicate 
production facility becomes operational. 
Although the tests of the T-3 have been 
limited to the length of the instrument 
range and impact area, Soviet Premier 
Nikita Khrushchev recently told U.S. 
Sen. Hubert Humphrey (D.-Minn.) 
that the Soviet ICBM had a maximum 
range of 8,700 mi. with a five megaton 
warhead. Khrushchev indicated that 
the T-3 had not been test fired over 
this range because of the lack of a 
suitably instrumented impact area. How- 
ever, the propulsion systems used to 
launch the Sputniks and the Mechta 


lunar probe clearly indicate the capa- 
bility of propelling a warhead of about 
twice the yield of current USAF ICBM 
warheads over an 8,700 mi. range. 

Even the most conservative U.S. in- 
telligence "National Estimates” confirm 
that the Soviets will have an operational 
capability of over 100 ICBMs by the 
end of 1959 or early 1960, with a 
growth of over 600 by the end of 1962. 
Coupled with the "relatively modest 
U.S. ICBM production programs now 
scheduled for both Atlas and Titan, this 
will add a strategically significant factor 
in the U.S.-USSR military balance of 
power during the next 24 months. 


While the Soviets are developing an 
initial ICBM capability, they already 
have a militarily significant 1RBM capa- 
bility concentrated in western Russia 
within range (1,000-mi.) of NATO 
strategic and tactical air and missile 
bases in Europe and the fringes of 
North Africa. This IRBM has been in 
production for several years and has 
been undergoing troop training firings 
at rates from 15 to 20 per month on 
the IRBM test range for over a year. 

Soviets are relying on both fixed and 
mobile launching sites for the IRBM 
with permanent sites constructed in 
the mountainous areas of the Balkan 
satellites, and missile launching and 
sen-icing trains spotted on the railroad 
networks in the area from the Baltic 
northward. Soviets also have a large 
family of shorter ranging liquid- and 
solid-propelled missiles all deployed on 
mobile launching equipment, ranging 
from 400-mi. T-l liquid-fueled V-2 de- 
velopment to the 20-to-50-mi. solid 
fueled battlefield rockets. 

While the Soviet ballistic missile 
development has been the most spec- 
tacular facet of their growing offensive 
capability, they also have been pushing 
a wide variety of manned aircraft 
developments in this field. 

Top priority apparently has been 
given to developing an intercontinental 
range successor to the relatively short- 



legged Bison four-jet bomber. This 
Bison replacement has been given the 
NATO code name Bounder and first 
appeared to non-official, non-Soviet eyes 
early in 1958 at the famous experi- 
mental development and test center at 
Ramenskoye not far from Moscow. 

It has been developed in several 


prototype versions that may have rela- 
tively minor design variations but, in 
general, it is about 200 ft. long with 
a delta wing of 78 ft. span and is 
powered by four engines, of which two 
are located at the wingtips and two in 
huge nacelles slung under the wing on 
short pylons. Initial flight tests of this 


huge bomber were made on chemically 
fueled turbojets, and there is some 
evidence that one prototype crashed in 
the Norwegian Sea not far off the coast 
of northern Norway. 

Another prototype was recently 
moved from Ramenskoye to an un- 
known destination by a series of river 
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barges. At least one prototype is 
equipped with direct air cycle nuclear 
turbojets in the large pylon-mounted 
nacelles which have been tested experi- 
mentally in the air (AW Dec. 1, p. 27). 

Among other design features of the 
Bounder prototypes are: 

• Large cooling air intakes along the 
fuselage near the wing roots which 
could be mistaken for engine air inlets. 

• Relatively thick airfoil from the root 
to the engine nacelle pylon and then 
tapering to extreme thinness to the out- 
board engine nacelle. 

This wing structure is apparently de- 
signed to support extremely heavy 
weights in the pylon-mounted nacelles. 

• An outrigger wingtip extending be- 
vond the outboard engine that appears 
to be jettisonable during or shortly 
after takeoff. This outrigger could be 
used either to provide additional wing 
area on takeoff or to house additional 
chemical fuel tanks for takeoff per- 
formance, or a combination of both. 
In any case, this equipment would be 
unlikely for use on an aircraft that 
would have to make a number of land- 
ings and takeoffs but would be relatively 
economical on a nuclear powered air- 
craft that could remain airborne for 
several weeks at a time and make rela- 
tively few takeoffs per month. 

General concept of the Bounder, 
although it differs greatly in design, is 
similar to the USAF WS-125A nuclear 
powered bomber project that was can- 
celed in the fall of 1957 after several 
years of preliminary research. 

Beyond Bounder, the Soviets are 
known to be working on a Dyna-Soar- 
tvpe manned vehicle. 

Little is known about the progress 
of this work except that the basic 
launching booster yielding close to a 
million lb. thrust has reached the static 
test stage. This project has had a high 
Soviet priority from the end of World 
War II when the Russians acquired the 
German research data on hypersonic 
boost-glide vehicles. There is' also evi- 
dence that the Soviets are preparing a 
recovery area for manned orbital vehi- 
cles in Central Asia, a necessary pre- 
liminarv for a flight test program. 

While Bounder is in the early 
development stage, the Soviets have 
taken several steps to improve the 
intermediate offensive capabilities of 
Bison. They include: 

• Equipment for aerial refueling using 
the probe and drogue type equipment 
and the "buddy” concept where bomb- 
ers are quickly convertible to tankers 
and no separate tanker fleet is main- 
tained. 

• Equipment for use of air-to-ground 
missiles with a 50 mi. range enabling 
Bison to launch its nuclear bomb load 
from outside the range of the Army’s 
Nike Hercules defensive missile. Bison 
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launched missile is solid propelled and 
in its early stages carried no guidance 
although later versions probably have 
infrared or radar homing equipment. 

There has been little change in the 
size of the Bear turboprop bomber fleet 
during the past year and little likeli- 
hood that it will be increased in the 
future. The Bear is still the only Soviet 
intercontinental delivery system for 
nuclear weapons fully operational over 
intercontinental range. Heavy training 
activity of both the Bison and Bear 
operational units has been observed by 
USAF and NATO radars located on 
the North Cape looking down into the 
key airbase complex on the Kola 
Peninsula and in Alaska and the 
Aleutians where the Siberian base com- 
plexes can be observed electronically. 

In the medium and light bomber 
categories, there has been no significant 
change during the past year. The twin- 
jet Badger is still in standard opera- 
tional service as a medium bomber with 
no indication that its supersonic suc- 
cessor. the Mach 1.5 Backfin. has been 
put into production. Backfin has been 
flying in prototype form for about 18 
months. Nor is there any evidence that 
the Mach 1 Blowlamp, whose initial 
prototype began flying in the summer 
of 1956, has been produced in quantity 
or put into operational service as a suc- 
cessor to the 11-28 as a light bomber. 

For offensive operations in the Euro- 
pean and Middle Eastern periphery, 
the Soviet Air Force is depending upon 
a combination of IRBMs and Badger 
medium bombers for its striking power, 
bolstered by large quantities of super- 
sonic fighter-bombers and short range 
missiles for battlefield operations. 

Soviet air defenses arc in process of 
a major qualitative improvement, with 
the introduction of supersonic all- 
weather fighters, Mach 2 interceptors, 
atomic-tipped defensive missiles and im- 
proved radar coverage of the Soviet 
perimeter. Soviet air defense system 
is based on depth of coverage, begin- 
ning with heavy radar coverage and 
fighter strength in the key border areas 
and continuing with layers of point 
defense around prime target areas, 
with all-weather interceptors in the 
outer layer and defensive missiles as the 
inner belt. Soviet radar has been im- 
proving steadily during recent years, 
both in effective range and frequency 
flexibility and in increased coverage. 

First-line operational day interceptor 
is the MiG-19 Farmer with level flight 
supersonic performance and now armed 
with air-to-air missiles using infrared 
target seekers similar to the Sidewinder. 
Mach 2 successor to the Farmer is the 
MiG-21 Faceplate which is now in lim- 
ited operational service with some So- 
viet air defense divisions. Also in lim- 
ited operational sendee is the Sukhoi-1 5 
Fishpot delta winged fighter. Fishpot 
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also is in the Mach 2 speed range and 
is equipped with limited all-weather 
capability using short-range airborne 
radar and is armed with infrared air-to- 
air missiles. 

It is evident that the Soviet combi- 
nation of missiles and interceptors for 
air defense systems has reduced the 
heavy volume production of fighters 
from the 1950-55 era when close to 15,- 
000 MiG-1 5s and 6,000 MiG-1 7s were 
produced. Neither the MiG-19, MiG-21 
or Sukhoi Fishpot appear to be involved 
in production programs approaching 
this quantity output. 

In the all-weather interceptor field, 
the Yak-25 Flashlight is still the stand- 
ard operational machine with its super- 
sonic swept-wing successor. Flashlight C, 
appearing in some operational service. 
Both types of Flashlights are armed 
with retractable belly trays of folding 
fin unguided rockets, probably con- 
taining 24 rockets per tray plus wing- 
mounted infrared air-to-air missiles. 
Flashlight radomes are unusually large, 
indicating a substantial range for air- 
borne target locating and tracking. 

Soviet air defense missiles have been 
emplaced in key areas for at least three 
years with the initial types publicly 
displaced in Red Square military dem- 
onstrations. These are similar to the 
Nikc-Ajax but have longer range using 
a solid propellant booster and a high 
explosive warhead. Soviet atomic tests 
in Siberia two years ago featured ex- 
tremely high altitude nuclear detona- 
tions indicating development of small 
warhead packages for defensive missiles. 
Combination of these Soviet high alti- 
tude tests with the results of the U. S. 
Johnson Island high altitude nuclear 
bursts a year later, make it more than 
likely that the Soviets are close to op- 
erational use of an atomic-tipped air 
defense missile similar to Nike-Ajax but 
aimed at longer range. 

Soviets also are pursuing an active 
development and production program 
on gas turbine powered military trans- 
ports with the Antonov An-10 assigned 
to logistical support of Arctic based 
Red air force units to replace the 
Tu-70 which has been the post-war 
standard long-range transport for this 
key service backed by 11-12 and 11-14 
for short haul work. Antonov also has 
continued his development line of 
“bush planes” begun with the An-2 
Colt through the Bee and Little Bee 
designs aimed for operations from even 
smaller fields than the Colt. 

Helicopter development continues 
with efforts now concentrated on de- 
velopment of the Mi-6 Hook twin-jet 
model aimed at both military and civil 
use. Yak-24 twin rotor piston-powered 
helicopter which has been used in mili- 
tary units for several years will begin 
civil transport operations in 1959. 
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VANTON SEALLESS PLASTIC PUMP FOR 
n ROCKET/MISSILE APPLICATIONS 


What's Your Fluid Handling Problem? 
Vanton's Technical Service 
Can Help You Solve It! 


idve It! «t 

'arl Tylka, Director Cooper isz'j 
toy Technical Service Dept. B%_ <fe» 


Novel pump design provides non-leak, 
non-corrode, assured performance; features: 

• No stuffing boxes • Non-agitating 

• No shaft seals • Self-Priming; high-vacuum 

• No valves or gaskets • Flexible liner absorbs 

• No metal parts in contact abrasive action of 

with fluid suspended solids 

• Non-contaminating 

Now at last comes a pump designed to give you complete 
protection against leakage, corrosion, contamination, 
abrasion, maintenance problems. 

Operating on a radically new design principle, which 
eliminates stuffing boxes and shaft seals, the Vanton 
pump is a low-cost, versatile, simple yet carefully engi- 
neered unit, problem-free with minimum maintenance. 
Construction materials include PVC, high-temperature 
polyethylene, Teflon (DuPont), Buna N, bakelite, or 
stainless steel, in capacities from A to 40 GPM. 


i by Mr. Carl Tylke 
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Pioneer Probe Passes Moon, Orbits Sun 


Washington— Army’s Pioneer IV lu- 
nar probe passed sortie 37,000 mi. from 
the moon last week and went into an 
orbit around the sun that will give it "a 
lifetime comparable to the life expect- 
ancy of our universe,” National Aero- 
nautics and Space Administration offi- 
cials said. 

Quick initial study of telemetry re- 
turns indicated that the probe dis- 
covered no new radiation belts or clouds 
on its 41 hr. trip to the moon, although 
tracking was lost for about 12 hr. out 
of each 24 in its early flight. 

Goldstone tracking station near Bar- 
stow, Calif., hoped to track the 13.4 
lb. probe to a distance from the earth 
of 400,000 mi., the designed range of 
the station and the distance at which 
Pioneer IV was due to be when its 
90-hr. lifetime batteries gave out. 'Iliis 
distance was to be reached at mid- 
afternoon on Mar. 6. 

Pioneer IV will have an orbital period 
around the sun of 392 days, reaching its 
perihelion of 91,744,000" mi. on Mar. 
17, the first anniversary of the launch- 
ing of Vanguard I, and an aphelion next 
Sept. 29 of 105,829,000 mi. At its 
closest point to the sun, it will be 

1.168.000 mi. inside the earth's mean 
orbit. At its farthest point, it will be 

12.917.000 mi. outside the earth's 
mean orbit, or between the earth and 
Mars. 

Plane of Orbit 

Plane of Pioneer TV’s orbit is only 
one fifth of one degree off the plane 
of the ecliptic. The probe will reach 
its ascending node next Sept. 10. 

The probe becomes the first U. S. 
space vehicle to exceed the distance of 
71,300 mi. from the earth that USAF's 
Pioneer I traveled last November. It 
also becomes the first U. S. asteroid 
of the sun following Soviet Russia's 
Mechta, which was launched last Jan. 2. 
Pioneer IV was fired at the correspond- 
ing phase of the moon that Mechta 
was, so the vehicles have quite similar 
solar orbits. In both cases, final stage 
of the launching vehicle is believed to 
be following the probe itself in its orbit. 
Mechta’s payload was 796.67 lb. 

Pioneer IV will pass within an esti- 
mated five million miles or so of the 
earth at the closest approach. 

Since Pioneer IV was the last of five 
lunar probes programed by the U.S. 
last year for participation in the Inter- 
national Geophysical Year, findings will 
be made available to all participating 
nations. 

Pioneer IV was launched at 12.-10:54 


a.m. EST on Mar. 3 from Air Force 
Missile Test Center’s Cape Canaveral, 
Fla., complex. Three minor errors— in 
azimuth, injection angle and velocity 
-caused it to take 41 hr. 14 min. to 
attain its closest approach to the moon 
instead of the planned 331; caused it 
to pass 37,000 mi. ahead of the moon 
in the moon's path instead of the 
hoped-for 15,000 mi, and caused it to 
pass below the moon’s orbit by more 
than was desired. 

Closest approach came at 5:24 p. m. 
EST on Mar. 4, when the probe was 
over a point on the earth at 159 deg. 
east longitude and 22.6 deg. south 
latitude. The moon was then at 232,- 
000 mi. from earth, but the probe had 
traveled slightly farther than that be- 
cause of its slightly curved trajectory. 

Probe passed 7.1 deg. east (or ahead) 
of the moon and 5.7 deg. south (or 
below). It was then traveling at 4,525 
mph. Velocity was expected to drop 
to a minimum of about 3,400 mph. 

It grazed the moon's gravitational 
field close enough so that its trajectory 
was affected slightly and its speed “very, 
very slightly,” according to Dr. Homer 
Joe Stewart, director of NASA’s office 
of planning and evaluation. 

Launching was conducted by an Army 



PIONEER IV gold-plated glass fiber instal- 
ment package is placed on top of Juno II 
space probe vehicle at Cape Canaveral, Fla. 


Ballistic Missile Agency and Jet Pro- 
pulsion Laboratory team using the 
ABMA-JPL-developed Juno II vehicle, 
which is a modified Jupiter with four 
solid propellant upper stages. 

Peak velocity, reached at 270 sec. 
after launch and at an altitude of about 
161 mi, was 24,791 mph.-199 mph. 
over escape velocity at the injection 
altitude but below the 24,985 mph. 
desired. 

Instrumentation 

Pioneer IV contained two Geiger- 
Mueller tubes, one of which was 
shielded by four millimeters of lead to 
study the more energetic particles in 
the two radiation belts surrounding the 
earth. Dr. James Van Allen of Iowa 
State University, who designed the 
instrumentation, said an early look at 
the telemetry indicated the instrumen- 
tation and transmitter were working well 
and that nothing unusual had been 
discovered in the probe’s flight. 

One of the blackout periods in radio 
tracking began just an hour before the 
probe’s closest approach to the moon, 
precluding any chance to detect a pos- 
sible radiation peak near the moon. 
Distance from the moon probably pre- 
cluded this anyway. Probe did not carry 
a magnetometer. 

JPL’s 10-ft. tracking antenna at 
Mayaguez, Puerto Rico, designed to 
track to a range of 50,000 mi, was able 
to track the probe to a distance of 104,- 
000 mi. from earth before the probe 
disappeared below the horizon. 

Probe, a conical shape covered with a 
gold wash for internal temperature con- 
trol, carried a 108 milliwatt transmitter 

C owered by mercury batteries and 
roadcasting on 960.05 me. It provided 
three telemetry channels. Temperature 
remained at about 44C. 

Instrumentation was included to 
measure field strengths because a dis- 
crepancy was noticed between observed 
values and calculated values of signal 
strength on Pioneer Ill’s flight last De- 
cember, but this instrumentation did 
not function well. 

Probe also included a pistol-shaped 
optical sensing device that could serve 
to trigger television-type cameras in 
later probes. It was to have been trig- 
gered by the moon’s image if it had 
passed within 22,000 mi. of the moon, 
but since its operation depended on 
image size, it probably was not trig- 

De-spin mechanism consisting of two 
seven gram weights on wires, wound 
inside the probe and programed to 
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swing out at 10 hr. after launch to slow 
the spin-stabilized probe’s rotation on 
its longitudinal axis, worked at about 1 1 
hr. and 21 min. after launch. Delav was 
apparently due to inaccuracy of hy- 
draulic timers. Wires and weights were 
to detach after slowing the spin. Spin 
was slowed from 324 rpm. to 13 rpm. 

Although the probe spent about half 
of the time on its early flight in radio 
darkness, there was at least one 1 ? min. 
period during which all three tracking 
stations-Goldstonc, Puerto Rico and 
the 250-ft. University of Manchester 
radio telescope at Jodrell Banks in Eng- 
land— were tracking simultaneously. 


Army May Buy Vertol 
Three-Ton Helicopter 

U.S. Army is negotiating with Vcr- 
tol Aircraft Corp. for design and devel- 
opment of the YHC-1B two- to three- 
ton helicopter, the Chinook, which is 
a tandem-rotor turbine-powered heli- 
copter with a rear loading door. Maxi- 
mum capacity is 40 troops. 

As of last week, detailed specifica- 
tions had not been released and no pro- 
duction order had been let. Army took 
the recommendation of an Armv-Air 
Force source selection board in nego- 
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A new, functionally designed modem plant. Air-conditioned, 
dust-free, humidity-controlled laboratory areas. Fully equipped 
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corporate aircraft operators. 
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dating with Vertol for the helicopter. 

Speculation on the engine choice has 
centered about the Lycoming T55, 
rated at 1,676 eshp. A drawing of the 
proposed helicopter showed a two en- 
gine configuration with the engines in 
pods alongside and at the base of the 
aft rotor pylon. A triple turbine con- 
figuration also has been discussed, de- 
pending on choice of engine. 

Blisters on each side of the fuselage 
on which the landing gear is mounted 
are probably for fuel. 

Rear loading provisions of the YHC- 
1B were an important consideration in 
the Army choice. The squared off tail 
ol the new ship is the most notable 
difference from its predecessor, the Vcr- 
tol Model 107. 

USAF to Construct 
Minuteman Facility 

Los Angeles— Air Force has author- 
ized construction of limited test facili- 
ties at Edwards AEB in connection with 
its development program for the Min- 
uteman solid propellant 1CBM. 

Construction at Edwards will include 
buildings for instrumentation and con- 
trol, assembly and shop work and will 
cost approximated SI, 770,000. Aug- 
mented testing of propellant will be 
done by using specialized facilities at 
the Air Force Missile Development 
Center. Holloman AFB, N. M. Eventu- 
ally, complete systems flight testing will 
be done on the Atlantic Missile Range, 
Patrick AEB. Fla. 

Army Corps of Engineers also is ask- 
ing for bids on construction of a silo 
launch test complex Phase II, at Ed- 
wards AFB. Estimate is that the con- 
struction. which will include two silos, 
will cost approximately S800.000. 

While no further elaboration of the 
function of these facilities is available 
officially. Aviation Week has learned 
that silos will be an extension of envir- 
onmental testing in connection with 
Minuteman solid-propellant ICBM de- 
velopment. which has been under way at 
Edwards (AW Jan. 19, p. 68). 

Lockheed Organizes 
New Avionics Division 

Los Angeles— Lockheed Aircraft Corp. 
has set up a separate electronics activity 
to be known as Lockheed Electronics 
and Avionics Division. Head of the new 
div ision will be Dr. Louis N. Ridenour, 
formerly assistant general manager and 
chief scientist of Lockheed's Missiles 
and Space Division, who also becomes 
a vice president of the parent corpo- 

Electronics Division will har e tempo- 
rary headquarters at Lockheed’s branch 
plant at Maywood, Calif. 
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Orbiting Discoverer Eludes Tracking 


By Irving Stone 

Vandenberg AFB— Indications arc 
that the United States has ushered in 
the north-south orbit, with its future 
all-inclusive reconnaissance potential, 
with the successful launching here of 
the first satellite in Project Discoverer. 
It was also the first satellite to be 
launched over the new Pacific Missile 

No conclusive orbiting data had been 
acquired last week, but preliminary esti- 
mates based on launch phase telemetry 
indicated that the Discoverer should 
have gone into its orbital path with a 
perigee of 146 mi. and an apogee of 
558 mi. 


Telemetry was lost at 8 min. 56 sec. 
after launch and when the vehicle was 
approximately 30 mi. off planned tra- 

About 22 hr. after launch, signals 
which approximated the predicted po- 
sition were picked up on Discoverer’s 
frequency— further confirmation that an 
orbit had been achieved. But these 
signals were spotty indicating that the 
radio transmitters were not functioning 
properly or that the orbiting vehicle 
may have been tumbling. 

The launch phase showed that: 

• Acceleration and burning time of 
Thor booster was "right on the button.” 

• Separation of complete second stage 
occurred. Coast period of second stage 


vehicle followed prescribed pattern. 

• Ignition of the second stage Bell 
Hustler engine cut in as planned. 

• Burning time of the second stage also 
was in accordance with projections. 

• Doppler velocity measurement and 
ground radar tracking all indicated that 
thrust of the Hustler engine and orienta- 
tion of the second stage vehicle were 
perfect to establish the planned orbit. 

Tracking facilities both in the United 
States and overseas were still conducting 
a search for the vehicle last week. In- 
volved in the search were more than 
25 radar stations. Visual and optical 
tracking installations in the United 
Skates and overseas had not been 
alerted because, due to orbit and time 
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of launch, the satellite would be in the 
sun throughout almost all its orbital 
trajectory. Only exception will be when 
the satellite is crossing over the polar 

Roy Johnson, director of Advanced 
Research Projects Agency, declared: 
“• • • While we feel we have conducted 
an adequate test of the propulsion svs- 
tem, due to the failure of the radio 
transmitters, we have not conducted an 
adequate test of the equipment to 
stabilize the satellite in orbit or of the 
tracking network . . . following suc- 
cessful test of the satellite stabilization 
equipment and the tracking network, 
recovery of a Discoverer satellite will be 
attempted . . . stabilization and recov- 
ery techniques represent new steps in 
the progressive development of space 
vehicles . . 

Immediate objectives of this first Dis- 
coverer satellite were to: 

• Prove feasibility of the Thor-Hustler 
rocket engine combination to put a rela- 
tively heavy satellite into orbit. 

• Check out guidance system for achiev- 
ing orbit and basic instrumentation for 
succeeding Discoverer shots. 

• Test operational aspects of Pacific 
Missile Range and Air Force stations 
which are participating in monitoring 
Discoverer shots. 

Chances of putting the Discoverer 
satellite into orbit had been considered 
marginal-only a 25 to 35% probability' 
of success as a result of the weights in- 
volved, thrust available, and “first-time" 
aspects of the Thor-Hustler combi- 
nation. 

Discoverer vehicle represents the first 
try to evaluate the Hustler engine in 
any missile flight. Previous tests to 
prepare it for use in combination with 
the Thor booster had been confined to 
static firings of the Hustler at Lock- 
heed’s Santa Cruz, Calif., facility. 

The complete Discoverer vehicle is 
a combination of the Douglas Thor 
powered by North American Aviation 
Rocketdync Division's liquid-propel- 
lant engine. Bell Aircraft Corp.’s liquid- 
propellant Hustler rocket engine for 
the second stage, coupled to a Lock- 
heed-developed instrumented nose cone. 
Philco Corp. developed the earth-space 

The second stage remains integral 
with the pavload-carrying nose cone 
(AW Feb. 16, p. 30) to constitute the 
orbiting vehicle, over-all aspects of 
which were designed and built by Lock- 
heed Missiles and Space Division as 
principal contractor. 

About 20 firings are projected for 
the over-all Discoverer series, which 
will establish a large experimental 
framework of north-south orbitings. 

In addition to attempting controlled 

fifth or sixth successful Discoverer shot 
probably will accommodate biomedical 
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specimens (mice and/or primates) and 
be the stepping stone to establish so- 

S histicated techniques contributing to 
iture reconnaissance satellites and 
manned capsules. 

No recovery of the cone capsule was 
programed for this first firing in the 
Discoverer series, but various aspects 
of the recovery technique probably were 
to be checked out in various degrees to 
initiate a firm base for actual recovery 
of a future Discoverer capsule through 
controlled re-entry procedure. 

Prediction is that enough experience 
should be amassed with two orbiting 
vehicles to warrant recovery attempt of 
the capsule from the third vehicle 
put into orbit. Hawaiian area is now 
firm as the general recovery site, with 
Hickam AFB exercising control of the 
actual recovery. This means that sta- 
tions in Alaska probably will radio- 
command the vehicle sufficiently in ad- 
vance to program the separation of the 
nose cone capsule from the orbiting 
vehicle and effect its descent to within 
200 mi. of target area. 

Already, Air Force's 6593rd Test 
Squadron, assigned to Hickam and op- 
erating Fairchild twin-boom C-119s. 
is developing techniques for recovery, 
by use of aircraft, of capsules from 
orbiting vehicles. Members of the 
6593rd have been wearing squadron 
patches depicting a spread-wing eagle 
about to clutch an opened parachute 
supporting an object. 

The squadron’s present operations, 
using dummy capsules, arc aimed di- 
rectly at future recovery attempts in 
connection with Project Discoverer. Re- 
covery attempts probably will see C-l 19s 
with nylon ropes trailing from each 
boom end, joining a considerable dis- 
tance behind the plane to trail another, 
long, single cable. At the end of this a 
relatively large net is carried to intersect 
the shroud lines and then snag the 
attached descending chute carrying the 
satellite’s capsule. The procedure will 
require precise timing and extensive 
practice to ensure capsule capture. 
Was Part of Sentry 

Discoverer series was established and 
broken out of the WS-117L Sentry 
project in a reorientation of the latter 
program. Also withdrawn was the in- 
frared or early warning phases, making 
these and the Discoverer series separate 
projects under the total WS-117L 
umbrella. 

All of these programs are under di- 
rection of Advanced Research Projects 
Agency, with Air Force’s Ballistic Mis- 
siles Division as the managing agency. 
Navy is administering and operating the 
Pacific Missile Range, over which all 
Discoverer vehicles will be fired. 

In spite of the reoriented over-all 
program, this first Discoverer shot was 
originally intended to be the first Sen- 


try firing, which was scheduled for 
launch in December, 1958 (AW Nov. 
24, p. 33). 

Main points of the Discoverer vehicle 
and firing include: 

• Over-all length of the combined mod- 
ified Douglas Thor and Lockheed satel- 
lite vehicle is 78.2 ft. Satellite vehicle, 
a magnesium structure, alone is 18.8 ft. 
long, and 5 ft. in diameter at rocket 

Minor modifications were made to a 
standard operational Thor to accom- 
modate the second stage. Guidance 
system, designed to pilot the basic 
Thor missile to target, was removed 
along with the nose cone. A few sub- 


systems also were relocated, but other- 
wise the Thor booster is the same as 
an operational IRBM. Programed com- 
mands in pitch and roll are provided 
by a tape-fed programcr and an auto- 
pilot for attitude stabilization. 

• Satellite vehicle nose cone houses tel- 
emetry and communications equip- 
ment,’ which includes a VHF low- 
power beacon transmitter to simplify 
the initial acquisition by ground track- 
ing stations and a radar beacon trans- 
mitter with a transponder which will 
allow the satellite to receive commands 
as well as permit accurate long range 
tracking. Satellite vehicle mid-section 
carries fuel and oxidizer tanks. Aft sec- 
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tion holds the rocket engine, retro- 
rockets and miscellaneous installations. 

• Total weight of the Thor second stage 
combination at launch is estimated at 
1 1 ?,?00 lb. 

• Weight of the satellite vehicle is ap- 
proximately 7,100 lb., but orbital 
weight dwindles to about 1,450 lb. 
after fuel exhaustion but including 
residual fuel. Satellite vehicle's mag- 
nesium structure weighs approximately 
-125 lb., of which the nose cone tips 
the beam at about 50 lb. 

• Bell Hustler rocket engine installation 
weighs approximately 275 lb. 

• Telemetry equipment accounts for 
about 40 lb., guidance about 90 lb., 


and communications equipment S5 lb. 

• Thor booster main engine, North 
American Aviation's Rockctdyne Divi- 
sion development, supplies in excess of 
1 50,000 lb. thrust for liftoff, and burns 
for approximately 155 sec. Vernier en- 
gines continue to burn for about 10 
sec. longer. 

• Hustler engine develops approxi- 
mately 1 5,200 lb. thrust to push the 
satellite vehicle into orbit. Fuel svstem 
is helium-pressurized, uses JP-4 and in- 
hibited red fuming nitric acid for the 
propellant combination, which has a 
specific impulse estimated to be about 
268 lb.-sec.-lb.. perhaps about 20 points 
more than the kerosene and liquid 


oxygen mixture used in Rockctdyne en- 
gine. 

• Discoverer launches arc projected to 
lie only a few degrees off from the 
north-south path, the vehicle exiting 
from Strategic Air Command's Van- 
denberg base at 1S3 deg., changing 
slightly as the vehicle is scheduled to 

• Although a circular orbit is consid- 
ered an ideal achievement, the orbital 
path is expected to have a perigee of 
140 mi. and apogee of 450 mi. The 
plan for a circular orbit contemplated 
an altitude of 190 mi. if it could be 
achieved. 

• Retrorockets are used in separation of 
Thor from second stage vehicle. Nitro- 
gen jets position the satellite vehicle 
in a horizontal attitude to earth during 
the coast phase. 

• Hustler is fired when position most 
nearly horizontal is reached, probablv 
about 160 sec. after beginning of 
coast period. Special mixture of unsvm- 
mctrical dimethyl hydrazine and inhib- 
ited red fuming nitric acid is used to 
start the Hustler engine. 

• Gimbaling the Hustler engine during 
the orbital boost period, the hvdraulic 
control system, aided by an infrared 
scanner which looks forward and views 
the horizon, further orients the satellite 
into a horizontal attitude. During or- 
bit, high pressure nitrogen is metered 
to a series of external jets for position- 
ing the satellite. 

• Time for a single orbit is scheduled 
to be about 95 min. 

• Orbital life may stretch out to be- 
tween 30 and 40 days, but for trials 
from which nose cone capsule recovery 
will be attempted, signal for re-entry in 
the Hawaiian area will probably be 
given after 19 orbital passes. 

• Beep battery life potential was "a 
matter of weeks." one spokesman dc- 

• Elaborate network of telemetry and 
receiving and tracking stations for Dis- 
coverer is in operation from the Pa- 
cific Const west to Hawaii and north to 
Alaska. Large radar dish antennas are 
used, supplemented by tri-helix teleme- 
try receiving antennas. 

Tracking Responsibilities 

Vandcnberg facility acquires the 
booster satellite combination from the 
moment it leaves the launch pad. A 
few seconds later the Vandcnberg 
auxiliary station at Pt. Mugu's Naval 
Missile Test Center picks up exit telem- 
etry and tracking data on magnetic 
tape. Tin's auxiliary station also is 
equipped to transmit command for or- 
bital boost engine ignition at the proper 

Navy’s Pacific Missile Range oper- 
ates photo-optical tracking equipment 
at several sites surrounding the launch 
pad, taking high-accuracy metric pic- 


Good news for SPACE men with no TIME to wait! 

Normandy i 
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tures of the vehicle during launch. 

Discoverer payload telemetry design 
encompasses advanced circuitry tech- 
niques and miniaturization. Operation 
is on 15 channels— 10 continuous and 5 
commutcd-whieh can relay continu- 
ously about 100 items of information 
on performance of vehicle and its sys- 

Instrumcnt ship, Navy’s USS Joe E. 
Mann, cargo vessel modified to accom- 
modate telemetry equipment, is posi- 
tioned about 950 mi. downrange. and 
records data during the vehicle's coast 
period, orbital boost and reorientation 
phases of flight. 

During orbit, telemetry and tracking 
data is gathered by Alaskan stations 
located on Kodiak and Annette Islands, 
and by stations at Kacna Point on Oahu 
in the Hawaiian Islands. 

Data from all stations is transmitted 
to the development control center in 
Lockheed’s Palo Alto Research Lib- 
oratory, where orbit profile computa- 
tions are made using Remington-Rand 
Univac digital computers. 

Orbital predictions and other data arc 
transmitted to the Ballistic Missiles 
Division in Inglewood, Calif. 

Aerojet-General Attains 
Record Sales in 1958 

Aerojet-General Corp. attained record 
total sales of $218, 375,000 for the year 
ending Nov. 30, 1958, compared with 
$161,877,000 for the previous fiscal 
vear. Profits after taxes in 1958 were 
$6,028,000; during 1957 they were 
$3,818,000. 


System 609A Details 

Washington-USAF’s System 609A 

solid-propellant modular rocket will be 
stable on three axes and controllable for 
testing of inertial guidance systems and 
aerodynamic shapes for advanced vchi- 

Thc vehicle is the USAF counterpart 
of National Aeronautics and Space 
Administration's Project Scout (AW 
Mar. 2. p. 22) in a joint development 
program. Both will be inexpensive, 
multi-purpose test vehicles. USAF sys- 


High Environment Test System. 

USAF prime contractor will supply 

modification, integration and ground sup- 

NAS.V using a slightly different ap- 
proach, already has chosen rocket engine 

tractor who will handle § structures and 
assembly at Langley Research Center. 
Langley Field, Va., under NASA super- 



Project Rover is aimed at developing a nuclear-powered rocket engine that 
will result in man’s conquest of intergalactic space. Kiwi-A is its first land- 
based test reactor, named for the flightless New Zealand bird. 

Before Kiwi becomes a space rover, an immense amount of test infor- 
mation will be needed. Edgerton, Germeshausen & Grier, Inc., is cooperating 
with the AEC, NASA and Los Alamos Scientific Laboratory in collection 
of this vital data. 

For Project Rover, EG&G has designed, built and is now operating 
an 800-channel control and instrumentation system yielding diagnostic 
information for designers of tomorrow's spacecraft. 

Thus, Edgerton, Germeshausen & Grier, Inc. again is applying its 
unique operating, design and manufacturing experience to help advance 
the nation’s nuclear weapon, missile and space programs. 

EDGERTON, GERMESHAUSEN & GRIER, INC.f^Q^ 

160 BROOKLINE AVENUE, BOSTON 15, MASS. • 1622 SOUTH "A" STREET. LAS VEGAS, NEV. 
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Pilots File Suit to Block ALPA Payments 


Washington— Two airline pilots filed 
formal suit against Air Line Pilots Assn, 
president Clarence N. Saycn last week, 
charging "improper” procedures in as- 
sessing Sl.l million in strike benefit 
payments to Eastern and Capital airline 
pilots. 

Filed by James R. Eads, of Trans 
World, and Lawrence Shapiro, of 
United Air Lines, the suit charges that 
Saycn and ALPA treasurer Don Smith 
used "improper procedures" in assessing 
the strike benefit payments during re- 
cent walkouts by mechanic and engi- 
neering unions at Eastern and Capital. 

Attorneys for the complaining pilots 
said the suit represents the thinking of 
an estimated 11.000 of ALP.Vs 17.000 
members. The U.S. District Court in 
Chicago, site of ALPA headquarters, 
was asked in the suit to: 

• Declare assessments already lev ied null 
and void. 

• Credit sums already ]>aid by ALPA 
members to pilots at Eastern and Capi- 
tal as future dues paid in advance. 

• Enjoin ALPA officials from taking dis- 
ciplinary action against members bring- 
ing the suit or those supporting its 
charges. 

• Restore an estimated 409? of the 
union membership, who, according to 
the suit, have refused to pay the strike 
assessment, to their former status as 
members in good standing. 

Asked to comment upon the charges 
shortly after they were filed with the Dis- 
trict Court, an ALPA spokesman said 
that there was no basis for the charges 
since the union's board of directors ap- 


proved the assessments by a nine-to-one 
vote. He said he believed the case 
would be thrown out of court. 

In another attack against ALPA man- 
agement. 13 other charges arc now being 
circulated among the airline chapters by 
the Air Line Pilots Group, lire group, 
which is composed of ALPA members, 
charges that the union leaders’ in- 
sistence on the need for a fourth crew 
member on jets will lead to reduced 
pilot pay scales and eventual dissolu- 
tion of the union. Eads and Shapiro 
also are leaders of the group. 

The District Court suit contends 
that the action of the union’s 300- 
mernber board of directors in approv ing 
the assessments for Capital and Eastern 
is unconstitutional under the ALPA 
charter. In particular, they say the 
Eastern award is “improper" on grounds 
that the directors were given incomplete 
information and too little time in which 
to cast their votes. It charges that rec- 
ommendations for payments to the 
strike-bound pilots, plus methods of 
assessment and payments, were lumped 
together and approved by only one vote 
rather than separate votes. 

Eads and Shapiro charge in the suit 
that, since pilots at Eastern and Capital 
were not on strike but shut out as a re- 
sult of strikes by the mechanics and 
engineers, they were not constitution- 
ally eligible for strike payments but 
only unemployment compensation. 

Basis of flic suit revolves about a Nov. 
12 agreement between the Eastern 
pilots' chapter and the company settling 
the crew complement issue by accept- 


ing a fourth crew member. It charges 
that directors voting the strike benefits 
for Eastern pilots were not informed of 
this development at the Dec. 5 ballot- 
ing and had no knowledge of the set- 
tlement until Jan. 9. 

Saycn, they said, announced tire 
agreement as “now it can be told” on 
that date. 

Payments to Eastern pilots have 
ranged from S3 50 to S650 per indi- 
vidual. the objecting ALPA members 
said. With Sl.l million alrcadv paid 
out, and only 40% as yet uncollected, 
the sum total poses a heavy drain on 
the union’s existing strike fund, spokes- 
men for the Air Line Pilots Group say. 

American Airlines pilots, who did go 
on strike, were unable to collect strike 
benefits because of a technical interpre- 
tation of their company pay periods and 
time on strike failed to meet ALPA re- 
quirements. The American airline pilot 
chapter is still negotiating this issue 
with ALPA. 

Attorneys for the complainants sav 
ALPA has 20 days in whicn to file a re- 
ply to the suit. As a followup to the 
legal action, the Air Line Pilots Group 
opposing the ALPA leadership has told 
the union's executive council that the 
suit was filed as the “only recourse” to 
satisfaction in the hopes that it will 
unite the many "splinter groups” of 
pilots into a common cause, "regain 
ALPA's respect" in the industry and 
prevent a large segment of the member- 
ship from losing the advantage of their 
good standing. 

Dissenting pilot members say that 



First Production P6M-2 Flies 

First production Martin P6M-2 ScaMastcr, powered by four Pratt & Whitney J75 turbojets rated at 15.000 lb. thrust each, lias made 
its initial flight. Predecessor Y6M-1 is powered bv four Allison J71 turbojets rated at 10.000 lb. thrust each. The P6M-2's cockpit canopy 
has heen redesigned and increases pilot vision. Wings have greater dihedral because of higher gross weight capability afforded by J75s. 
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settlement of the aew complement is- 
sue at Eastern bv placing a third pilot 
in the cockpit was “ill conceived” since 
a presidential fact finding board recom- 
mended pilot qualifications for a third 
crew member on jets as a safety meas- 
ure, while, they charge, the agreement, 
including use of mechanic-qualified 
flight engineers in jet crews, seems to 
contradict the union’s stand for a "fail- 
safe" concept utilizing a pilot-qualified 
engineer. In a resolution being submit- 
ted to all ALPA chapters by the group, 
the Eastern agreement is referred to as 
evidence that ALPA reversed itself and 
established that crew complement is not 
a prime issue in the contract nego- 


New Group Hinted 

In a lengthy list of recommended 
resolutions, the ALPG also advised 
members that ground work has been 
completed for a new pilots’ organization 
if the “hard core” of ALPA leadership 
fails to heed the requests of its 
members. 

Referring to its charge of a late dis- 
closure by Sayen of the Eastern agree- 
ment, the group called for all elected 
ALPA officials to provide full informa- 
tion on any subject requiring a vote in 
order to allow members to judge and 
direct the actions of union officials. 

The dissenting group also is pressing 
for a ballot by the entire ALPA mem- 
bership to determine their desire for 
use of a secret ballot in the election of 
all union officers. 

If adopted, the secret ballot elections 
would be conducted bv “The Honest 
Ballot Association” of New York, ALPG 
told the pilots. 


Engineers’ Charge 

Washington— Flight Engineers’ Inter- 
national Assn, last week called upon the 
Federal Aviation Agency for an investiga- 
tion of the “hazardous effect a fourth 
crew member may have upon the opera- 
tion of jet aircraft." At the same time, 
the union asked Civil Aeronautics Board 

because such companies were "using tax- 
payers’ money to pay for a featherbedding 
demand imposed by the Air Line Pilots 

In a letter to the FAA. the engineers 
group said that recent airline agreements 
to carry a fourth crew member aboard jet 
transports could cause the extra crew 
member to interfere with the perform- 
ance of duties on regular crew members. 
The group told CAB that the "strength" 
of ALPA “is such that it was able to 
force an unwanted, unneeded and poten- 
tially unsafe fourth crew member into 
the cockpit where there is not even room 
enough for him to sit.” 



Which of these features have you been seeking? 

SIZE: A mere 1.42” square x 1" high-a gem of miniaturization 
WEIGHT: Only 2.75 oz -minimum effect on test specimen 
DAMPING: Eddy current -temperature effect negligible 
RESPONSE: Flat, 30 to 2000 cps-revolutionary in a damped pickup 
ACCELERATION LIMIT: 50g guaranteed-takes impact shock to lOOOg 
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positioning: Omnidirectional-no shift in sensitivity, no adjusting 

Now, from the pioneer in vibration testing comes the means 
to more reliable test data. 
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Autonetics’ NADAR 
tells you exactly what 
happened up there 

Was the pilot too quick on the trigger ? Too slow? NADAR 
brings back the facts— a magnetic recording of everything 
i armament control system puts on the radar scope. The 
tape is ready for immediate playback— an invaluable tool for 
both flight training and flight testing. Remember . . . military 
pilots are always training. Au|one(jcs (7tS 



from research/ design/ development and manufacturing 
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U.K., Canada Reject 
ICAO Navaid Decision 

Montreal— British and Canadian dele- 
gations have refused to accept the de- 
cision of a special meeting on short 
distance navigational aids to make 
DME-T an international standard. The 
•three-week meeting which ended last 
week was called by the International 
Civil Aviation Organization to choose 
between the United States-sponsorcd 
VOR/DME-T and the United King- 
dom-sponsored Decca navigation sys- 

Both the United Kingdom and Can- 
ada reserved their position in respect 
to DME-T. which will enable them to 
contest the recommendations of the 
meeting when they arc considered by 
the ICAO council. Before becoming 
official, the meeting's recommendations 
must receive a two-thirds vote from the 
21 -state council. 

The meeting was marked by charges 
and countercharges as the technical and 
operational merits of the two systems 
were hotlv disputed. After the vote fa- 
voring VOR/DME-T (AW Mar. 2. 
p. 24). the United Kingdom charged, 
"The expert advice available to the 
meeting on the need for an area cov- 
erage system of high accuracy with pic- 
torial presentation in areas of high . 
traffic density was completely disre- 
garded.” 

The U. S. and British delegations 
have accused each other of refusing to 
compare the two systems on a quanti- 
tative basis. The British said, “The 
United Kingdom has, with regret, been 
forced to conclude that opposition to 
the development of quantitative data 
which would have facilitated an ob- 
jective examination of the two systems 
was influenced by the fear that VOR/ 
DME-T would be found wanting when 
compared with the Decca navigation 

United States delegates told Aviation 
Week that efforts to engage the meet- 
ing in point-bv-point technical com- 
parison of the systems were frustrated 
bv the United Kingdom. As to agree- 
ment on operational requirements, a 
statement by the U. S. delegaion after 
th 8 vote said, ‘‘The record shows that 
there was a large measure of agreement 
on the operational requirements. Al- 
legations to the contrary reflect im- 
properly upon the integrity of the meet- 
ing as a whole.” 

Reasons listed by the United King- 
dom delegation for not accepting the 
adoption of DME-T as an ICAO stand- 

• No objective assessment has been 
made of the capability of DME-T to 
sastisfv the operational requirements, in- 
adequate and incomplete as they arc, 
established at the meeting. 
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President’s Views 
On SAC Alert 

Washington — President Eisenhower 

week if he felt that "the present 15 min. 
ground alert for Strategic Air Command 
is sufficient or would you prefer, in times 
such as these, to have an airborne 
alert?" 


“Well, no," the President replied. "I 
think the alert that is now observed is a 






principal threat, if this situation de- 
velops along the lines that it appears to 
be going, now at that time there will 
probably be a need for air alert, that is 
some of your bombers in the air, and 
they will have to be, of course, refueled 
more quickly because of the fact that 
they will have lost much of their fuel 
during their alert basis. 

“But at this moment, I would say the 
measures taken by the Defense Depart- 
ment are completely appropriate." 


• In the United Kingdom view, the ad- 
dition of DME-T to VOR will not 
solve the problem which arises in areas 
where traffic conditions and restriction 
of airspace necessitate a very high order 
of navigational tracking accuracy and 
operational flexibility for the efficient 
exercise of air traffic control and the effi- 
cient operation of aircraft. 

• An operational and technical evalua- 
tion of DME-T has not been made by 
a sufficient number of states to justify 
system's status as a standard. 

• Planning and implementation of the 
DME-T system will be difficult and 
perhaps impossible in some areas owing 
to the fact that it must be compatible 
with Tacan, a military system, and 
must share frequency channels with 
both Tacan and secondary surveillance 

• Deployment of Tacan in some areas 
is subject to military tactical require- 
ments which considerably influence 
frequency planning and limit the em- 
ployment of military installations for 

Th!T S. delegation in rebuttal has 
prepared and placed in the record of the 
meeting a list of criticisms of the Decca 
system which it says forms the founda- 
tion for United States opposition to 
Decca. The delegation’s criticisms are: 

• Basic output of Decca is a group of 
hyperbolic lines of position, data which 
is not directly significant to the conduct 
of the flight or handling of the aircraft. 
A number of specific functions must be 
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executed to p-ovide the significant data 
from the basically insignificant informa- 

• Operational reliability is more than 
just the technical functioning of a de- 
vice each time it is set to working. A 
much more important consideration is 
the number of steps required to get, 
from the basic output, information of 
significance to the pilot. Each step in- 
troduces the possibility of error. The 
steps required may be automated to a 
certain extent but each step, manual or 
automatic, introduces a reduction of op- 
erational reliability. 

• Decca has not been able to show that 
it can meet all the criteria for a short 
distance navigation aid: technical relia- 
bility, simplicity of use, maximum ac- 
curacy consistent with reliability and 
simplicity and navigation service at 
altitudes and distances that arc opera- 
tionally significant. 

• Continuing attempts to achieve oper- 
ational simplification of Decca have re- 
sulted in continuously increased tech- 
nical complication. Laver upon layer 
of complexity has been added, and even 
further improvements contemplated 
adding still further technical complex- 
ity. Decca in operationally usable form 
is available only to a restricted class of 
large aircraft, and is highly complex and 
expensive. The only hope of providing 
Decca sendee to other than heavy air- 
craft is to severely restrict its utility and 
not exploit its potential advantages. 

• Practical application of pictorial dis- 
play to Decca is to prepare flight charts, 
not on an area basis, but strictly on a 
route basis. The individual character 
and distortion of the charts in practical 
use of the system give the pilot no uni- 
form feeling as to either lateral displace- 
ment from the track or distance along 
the track. The size, complexity, and 
cost preclude the use of the Decca flight 
log by many thousands of aircraft, ac- 
cording to the U. S. delegation. 

Space Communications 
Program Detailed 

Washington— Top priority has been 
given to development of a network of 
military communication satellites in 
permanent orbit around the earth, Roy 
W. Johnson, director of Defense De- 
partment’s Advanced Research Projects 
Agency, told Congress last week. 

Cost of the program, exclusive of 
rocket boosters and upper stages, is 
expected to increase from SI 5 million 
in Fiscal 1959 to S60 million in Fiscal 
1960 and more than S100 million each 
year thereafter until the program is com- 
pleted. 

Johnson told the House Scientific and 
Astronautics Committee that the pro- 
gram will be carried out in successive 
stages leading to a sophisticated global 
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network which is scheduled for com- 
pletion in about 10 years. Program 
breakdown includes: 

• Project Score, delayed communication 
repeater. This rudimentary device was 
placed in orbit in December with a 
Convair Atlas intercontinental ballistic 
missile as booster. 

• Project Courier, also a delayed com- 
munication repeater but more refined 
than Project Score. First firing is sched- 
uled in about one year, with at least 
two more to follow before the system be- 
comes operational within approximately 
three years. The Courier, equipped with 
a magnetic recorder, will receive mes- 
sages from the ground as it passes over 
a station and release the message as it 
passes over the receiving station. The 
traffic handling capability is equivalent 
to 20 continuously operating teletype 
channels each of 100 words per minute. 

• Polar communication project, a real 
time communications repeater designed 
to meet requirements for communica- 
tion with aircraft in the arctic regions. 
Knowledge gained from Project Dis- 
coverer (see p. 323) will be useful in 
this project, Johnson said. ARPA plans 
to make a test firing to put a satellite 
in orbit within two years and complete 
all development work in three years. 
To provide constant communications 
between ground points in the U. S. and 
aircraft in the polar regions, several 
satellites would be required in order 
that one would be available in the region 
at all times. 

• 24-hr equatorial orbital satellite, a 
real time fixed repeater. This satellite 
will orbit at 19,400 naut. mi. above the 
earth and remain at a fix spot, provid- 
ing a relay for points several thousand 
miles apart. Initial firings to test vari- 
ous subsystems will begin in about 18 
months, with the final full test firing of 
the complete system scheduled to begin 
in about three years. The first success- 
ful complete firing will terminate the 
research and development phase of the 
program. 

The equatorial orbiting satellite will 
have a communication capability of 144 
voice channels and provide service on 
an instantaneous basis between points 
being linked. In addition, it will haw 
equipment for one voice channel for 
use to aircraft. Minimum requirements 
for a global network, Johnson said, 
would be three high orbiting satellites 
plus four others in a polar orbit at an 
altitude of 5,000 mi. 

• Long-range program planned is a re- 
finement of current projects incorporat- 
ing more sophisticated instrumentation 
requiring greater weight. Early experi- 
ments pointed directly toward this 
equipment will be carried aboard in 
some of the later test firings of the 
Saturn vehicle within the next two or 
three years. The equipment should be 
completed in about 10 years. 


Engineering can be a really satis- 
fying career — and within engineer- 
ing one branch stands out. That’s 
Guided Missiles. If the missile field 
is the one you want — hear this. We 
need engineers with exceptional 
ability who can handle responsibility. 

At Bendix you work with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important — work 
that offers exceptional opportunities 
to build your professional standing. 


You will enjoy Midwestern living 
at Bendix, too. Fine, four-season 
climate and excellent recreational 
facilities are close at hand. In addi- 
tion, Bendix offers you a liberal 
personal benefit program. 

If this interests you and you want 
additional information, mail the 
coupon below for your copy of 
“Opportunities Abound at Bendix 
Missiles”. You can read it through 
in half an hour — and it may prove 
to be the best half hour you’ve ever 
spent in your life. 
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ENGINEERS 

with experience in 

AIRCRAFT 
DUCTING SYSTEMS 

ROCKET ENGINE SUBSYSTEMS 
AND COMPONENTS 

ALL-METAL HONEYCOMB 
STRUCTURES 


Solar offers exceptional opportu- 
nities at this time for creative 
engineers. The right men joining 
now will gain key positions in 
their fields of interest, will work 
on exciting projects of the most 
advanced type. It will be to your 
advantage to learn the complete 
details immediately. 

SOLAR SPECIFICS 
Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. 
It is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don't get lost 
in the crowd. Salary and perform- 
ance reviewed semi-annually. 
Liberal relocation allowances. 
Solar is making many significant 
contributions to space age tech- 
nology, including development 
and production of some of the 
most advanced solid fuel rocket 
cases and nozzles in the U. S. 
The special professional status of 
engineers is fully appreciated and 
recognized. A new 60,000 sq. ft. 


engineering building, necessitated 
by expanding research and 
development, will be completed 
in 1959 on the edge of San Diego 
Bay. A huge new furnace for heat 
treating and brazing will also- be 
completed this year. 

IDEAL LOCATION 

Solar is located in sunny San 
Diego with the finest year-around 
climate in the U. S. Recreational, 
cultural and educational facilities 
are superb. The new advanced 
science branch of the University 
of California offers exceptional 
opportunities for further study. 
Outdoor living and sport can be 
enjoyed all year long. You and 
your family will really “live” in 
San Diego I 

SEND RESUME 

Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-346, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 


SOLAR 

AIRCRAFT COMPANY 


ALSO OPENINGS FOR: Research Engineers (high temperature materials) 
. . . Metallurgists . . . Gas Turbine Engineers . . . Publications Editors . . . 
Engineering Writers . . . Engineering Drawing Checkers. 


New York Airways 
Plans to Buy Rotodynes 

New York— Intent of New York Air- 
ways to buy five Faircy Rotodyne 65-pas- 
senger rotorcraft was reported by the 
helicopter airline last week to CAB in 
certificate renewal hearings here. 

Delivery of the first units of New York 
Airways’ §10 million proposed order will 
begin in 1964. New York Airways' Presi- 
dent Robert L. Cummings. Jr., said his 
company had executed a letter of intent 
with Faircy concerning the planned pur- 
chase. Rolls-Royce Tyne engines are 


Glennan Endorses 
Fuller Information 

Washington— Civilian space agency 
should "report fully and candidly about 
what we have done and about what we 
arc doing” even though “we’re damned 
if we do and we’re damned if we don’t" 
talk about future plans, T. Keith Glen- 
nan, National Aeronautics and Space 
Administrator, said last week. 

Glennan said he has “opposed un- 
necessary and excessive secrecy in the 
conduct of scientific investigations by 
governmental agencies for many years,” 
and he finds himself "in complete agree- 
ment” with the provision of the con- 
gressional law creating the agency that 
requires disclosure of NASA’s work. 

Both House and Senate space com- 
mittees recently had indicated concern 
over NASA's information policy and 
had indicated they might make a study 
to see whether it was meeting the pro- 
visions of the space act. 

“The American public, the people 
who will have to pay the costs of our 
space programs, most certainly are en- 
titled to full disclosure about the way 
we arc accomplishing our vital, assigned 
missions,” Glennan told an Aviation 
Writers Assn, luncheon here. 

"Further, science will flourish best 
when interchange— free interchangc-of 
information between scientists is en- 
couraged.” 

Among the facts of life that must be 
accepted, Glennan said, are: 

• U. S. space program must be “planned 
and operated on a sensible and con- 
tinuing level of effort” because it “is 
a long-range program, full of uncertain- 
ties-onc demanding sustained effort 
and support over a great many years.' 

• Although U. S. is proud of the Van- 
guard II and Pioneer IV launching, 
Soviet Russia "today possesses rocket 
engine systems more powerful than the 
biggest in our inventory and conse- 
quently, for some time to come they 
will be able to loft into space payloads 
substantially larger than ours are.” 
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• NEWS OF THE WEEK 


EMPLOYMENT OPPORTUNITIES 


News Digest 


Probable successor to Dudley C. 
Sharp, as Assistant Secretary of the Air 
Force for Materiel, is Phillip B. Taylor, 
of Sanderson & Porter, a New York 
management consultant firm. Sharp’s 
resignation became effective Jan. 51. 

Gen. Edwin W. Rawlings, com- 
mander of the Air Materiel Command 
lor eight years before his retirement at 
the end of February, will join General 
Mills Inc. as financial vice president 

Temco Aircraft Corp. will lay off 
2.000 of its S.250 employes in the first 
half of 1959 because of dwindling air- 
frame subcontracts. 

North American Aviation, Inc., ex- 
pects 1959 sales again to total a billion 
dollars. North American’s backlog of 
orders totals approximately S765 million. 

Martin Co. sales in 1958 totaled 
S483, 643,681, to make the eighth year 
in a row of increasing sales volume. Sales 
for the year ending Dec. 31. 1957. were 
S423.925.081. Net income for 1958 
was SI 1,725,555, compared with 
S9.879.638 for the 12 months ending 
Dec. 31, 1957. Backlog of orders at 
the end of 1958 was S832 million. 

Fairchild Engine & Airplane Corp. 
is closing its Engine Division plant at 
Deer Park. N. Y. About 160 of the 
division’s 62 5 employes will be kept on 
to finish work on existing contracts and 
to complete termination procedures for 
the J83 turbojet engine which was 
canceled by USAF (AW Jan. 12. p. 
32). Fairchild plans to sell the plant. 

General Electric Co. has named its 
aircraft gas turbine organization the 
Might Propulsion Division. 

Servomechanisms, Inc., Los Angeles, 
and Laboratory for Electronics. Inc.. 
Boston, arc considering a merger on the 
basis of 2J shares of Servomechanisms. 
Inc., to one share of Laboratory for 
Electronics, Inc. 

Rvan Aeronautical Co.’s net income 
for Fiscal 1958 was a record S2.287.239. 
Net income for the vear ending Oct. 
31, 1957. was S1.S04.359. Net sales 
totaled S73.706.41 1 for the year ending 
Oct. 31, 1958. compared with S76,- 
085.016 for the previous vear. Backlog 
of orders totals SI 29 million. 

PICTURE CREDITS: 

109. 110, 313 (bottom). 314— Sovfoto; 

159. 323 (right)— Wide World; 261 
(top)-Russcll Mclcher; 313 (top) — 
.Aviation Week. 


Why 
2 Years at 
Norden Labs 
add up 
to 4 
...in your 
Professional 
Development 


...because crovvth is the paltcrn here — healthy, 
vigorous, rapid— providing unusual opportunities 
lor a good man to move ahead. Norden’s proles* 
sional staff has increased 40% in six months. 

New long-range commitments give you acceler- 
ated opportunities to learn and grow, meet new 
challenges, experience individual achievements. 


Acquisition by United Aircraft has added exten- 
sive research facilities (including the most ad* 
vanccd computation services) to Norden’s fine 
R & D labs. You also enjoy the long-term career 
benefits and growth potential of association with 
one of the country’s leaders in the development 
of advanced aircraft propulsion systems. 

And the diversity of Norden’s projects makes it 
easy to gel the right assignment to utilize your 
skill and ingenuity. (Project range: communica- 
tions, radar, infra-red, missile and aircraft guid- 
ance, TV circuitry, inertial and stellar navigation, 
data handling, navigation-stabilization systems, 
bomb director systems.) 


TELEVISION & PASSIVE DETECTION 
• Transistor Circuit Development • 
High & Low Light Level TV Camera De- 


QUALITY ASSURANCE 




RADAR & COMMUNICATIONS 

• Antennas • Microwave Systems & 
Modulators • Displays • Pulse Circuitry 
(VT&Transistors) • AMTI • Data Trans* 


• Digital (Senior) Design: Logical, C 
cuit. Magnetic Storage 


ENGINEERING DESIGN 
FUTURE PROGRAMS 


e in radar. TV systems 


perience in electro-mechanical and 
electronics systems 

STABILIZATION & NAVIGATION 


pester Servos • Transistorized ln._ 
grator, DC Amplifier, Servo Amplifier • 
Magnetic Amplifiers • Transistorized 
DC & AC power supplies • Gyros & Ac- 




TECHNICAL EMPLOYMENT MANAGER 

NORDEN LABORATORIES 

NORDEN DIVISION -UNITED AIRCRAFT CORPORATION 

121 WESTMORELAND AVENUE • WHITE PLAINS. NEW YORK 

I am interested in obtaining further information on opportunities 
at Norden Laboratories. 




(United States Citizenship Required) 
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You can explore neiv areas at IBM in 
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COMMUNICA 


Creative people at IBM are hard at work on a problem that has vexed man since the 
dawn of history — communication with his fellow beings. The rapid transmission of precise data 
is vital in this fast -moving age. One group of engineers and scientists at IBM is working 
on multiplexing techniques to channel data. This data has to be made available at maximum 
speed at desired times and places. Another group is developing computer systems that 
will control complete warehousing or industrial operations. For the military, IBM is designing 
a computer that will make available in real time, data concerning troop strength and 
dispositions. This important work needs imaginative people. If you want to be a part of 
this world of discovery and development, there are many opportunities at IBM. 

A NEW WORLD OF OPPORTUNITY. Both technical and administrative engineering careers offer 
parallel advancement opportunities and rewards at IBM. You will enjoy unusual professional 
freedom, comprehensive education programs, the assistance, of specialists of diverse disciplines, 
and IBM’s wealth of systems know-how. Working independently or as a member of a small 
team, your individual contributions are quickly recognized and rewarded. This is a unique 
opportunity for a career with a company that has an outstanding growth record. 


IBM 

® 


For details, write, outlining 
background and interests, to: 

Mr. R. E. Rodgers, Dept. 524C2 
IBM Corporation 
590 Madison Avenue 
New York 22, N. Y. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 



CAREERS AVAILABLE 
IN THESE AREAS . . . 

CIRCUIT DESIGN & RESEARCH 
COMMUNICATIONS 
COMPONENT ENGINEERING 
COMPUTER ANALYSIS & DESIGN 
CRYOGENICS 
ENGINEERING PHYSICS 
INERTIAL GUIDANCE 
INDUSTRIAL CONTROL 
INFORMATION THEORY 
LOGICAL DESIGN 
MATHEMATICS 

PROGRAMMING 

REAL TIME STUDIES 
SEMICONDUCTOR DESIGN 
SOLID STATE DEVELOPMENT 
SYSTEMS DEVELOPMENT 

Qualifications: B.S., M.S., or Ph.D. 
in Electrical or Mechanical Engineer- 
ing, Physics, or Mathematics — and 
proven ability to assume a high de- 
gree of technical responsibility in 
your sphere of interest. 
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GENERAL DESCRIPTIONS 
OF SOME ASSIGNMENTS: 

SYSTEMS ENGINEERS to analyze and 
design computersystems. Backgrounds 
required include analog to digital con- 
version; analyses and preparation of 
diagnostic programs; development of 
complex devices in servo-mechanisms 
or radar for advanced systems. 
LOGICAL DESIGNERS with two to four 
years' experience outlining logical 
blocks. Previous computer experience 
desirable. Some experience in transis- 
torized equipment specification helpf u I. 
Must have strong interest in the theo- 
retical and practical aspects of check- 
ing means and various codes, redun- 
dancy, error detection and correction, 
information flow, and other factors. 
SOLID STATE ENGINEERS AND SCIEN- 
TISTS to do applied research on pre- 
cision linear circuitry employing solid 
state devices using analog to digital 

data. Experience in feed-back amplifier 
design desirable. Also opening for 
engineers with experience in precision, 
low-level linear circuits employing 
solid state, to work on analog to digi- 

ns: 

INDUSTRIAL CONTROL ENGINEERS to 
perform precision AC and DC electric 
measurements. Assignments in ampli- 
fier design, relay circuit logic, test 
equipment development, analog to 
digital conversion, and noise reduction. 

CIRCUIT DESIGNERS to design tran- 
sistor amplifiers, relay lines, transistor 
tube conversion circuits. Develop sys- 
tems circuit specifications, perform 
circuit evaluation experiments and reli- 
ability criteria. Other openings in cir- 
cuit design for magnetic devices. 

MATHEMATICIANS to do digital com- 
puter programming, handle analysis- 

type problems. Design experiments for 
wide variation of engineering applica- 
tions. Knowledge of application of 
probability or game theory desirable. 


COME 
AHEAD 
WITH US 
l IN ’59 j 

• At the General Electric Jet 
Engine Department, men with 
proven ability advance rapidly. 

About one out of every two of 
our engineers was promoted dur- 
ing the past year. 

We have doubled our engineering 
staff since 1955, and now new 
contracts, new expansion, make it 
possible for us to offer career op- 
portunities to engineer specialists 
in a number of fields listed below. 
The problems we work on are not 
simple. They’ll tax your engineer- 
ing skill over long periods of time. 
But you’ll be working in a climate 
of mental vigor with other top- 
flight engineers under supervision 
quick to recognize professional 
ability, and quick to reward it. 
We need young engineers, and 
we need older, more experienced 
engineers. You must be a U. S. 
citizen, and you must have an 
Engineering Degree. Opportuni- 
ties exist in the following fields: 

ENGINE RELIABILITY . . . AERODYNAMIC 
DESIGN . . . ELECTRICAL CONTROLS DE- 
SIGN . . . ADVANCED ENGINE PERFORM- 
ANCE ANALYSIS . . . ENGINE FLIGHT 
TEST . . . CONTROL COMPONENT DESIGN 
. . . TEST INSTRUMENTATION ... EN- 
GINE STATIC PARTS DESIGN ... and 

Send your resume — or, for more 
information, write or phone: 

Mark Peters, General Electric Co. 
Aircraft Gas Turbine Div. AW-39 
Cincinnati 1 5, Ohio 
Phone: POplar 1-4100, Ext. 2181 

Collect long distance calls will be 
accepted any weekday 9a.m.-4p.m. 

GENERAL % ELECTRIC 
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This is one of a series of professionally informative messages on 
RCA Moorestoum and the Ballistic Missile Early Warning System. 


BMEWS AND THE 
SYSTEMS ENGINEER 


Military science, in its need for large-scale, complex 
automatic equipment, has provided the environment 
for the evolution of the modern systems engineering 
concept. To meet the challenge of defense electronics 
particularly, this comprehensive and logical ap- 
proach to engineering has steadily grown into a 
discipline in its own right. 

BMEws, a military electronics system of immense 
proportions, requiring the cooperative development 
efforts of four major corporations operating under 
RCA leadership, vigorously demonstrates the role 
of systems engineering in modern technology. Con- 
ceived by the Department of Defense and RCA sys- 
tems engineers in 1955, bmkws is evolving from 
mathematical model to hardware maturity entirely 
within the framework of the systems concept. The 
systems engineer is using his special tools of infor- 
mation theory, computing, probability, operations 
research, linear programming and other techniques 
to resolve the complex challenges of early detection 
of enemv ICBMs. 


i joining 


lefense, the RCA Moorestown 
Iso giving close scrutiny to the 
ents of the space vehicle age 
and to the physics of the generation of weapons 

Engineering scientists who are interestei 
the Systems Engineering activity at 
RCA Moorestown are invited to ad- 
dress inquiries to Mr. W. J. Henry, 

Box V-4C. 


RADIO CORPORATION of AMERICA 

MISSILE AND SURFACE RADAR DIVISION 
MOORESTOWN, N. I 


ENGINEERS 

AND 

SCIENTISTS 



sast«« 

AERONUTRONIC 


EMPLOYMENT OPPORTUNITIES 


20-second quiz 

for electronics engineers: 


( the prize could be the most important step forward of your entire career ) 



IF YOU'VE ANSWERED "YES" to these six questions, it will pay you to investigate 
the select engineering opportunities which exist for you at Goodyear Aircraft— prime 
contractor of Subroc— America's largest producer of rocket-engine cases— pioneer 
of Pinpoint Guidance— builder of the largest acquisition radar structures in history 
and creator of ground-support structures of unparalleled mobility. 

Write today— in complete confidence— to: Mr. C. G. Jones, Manager, Personnel, 
Goodyear Aircraft Corporation, Akron 15, Ohio 


GOODYEAR AIRCRAFT 

Laboratories in Akron, Ohio, and Litchfield Park, Arizona nrowm-T. u. cm. 
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When 

Answering 

BOX NUMBERS.. 


ENGINEERS-SCIENTISTS 

ERCO 





ERCO PLANT 

NUCLEAR PRODUCTS-ERCO 


Your inquiry will have special value . . 

if you mention this magazine, when writing 
Naturally, the publisher will appreciate it . . 
important, it will identify you as one of 1 
advertiser wants to reach with this message . 
to make possible enlarged future service 1 


AVIATION 



classified Searchlight Section A.™™™. 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 






R1830 R1820 


ENGINE WORKS 


OXYGEN EQUIPMENT 

SALES It SERVICE 
REGULATORS - MASKS - VALVES 
PORTABLES & CYLINDERS 

Z GOV'T. APPROVED REPAIR STATION 
EP AERO EL°SECUN00° CALIFORNIA 

A/C WANTED FOR OVERHAUL 
THE LELAND CORPORATION 


5 SPECIAL OFFER $3500.00 
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Resistoflex Corporation announces new 250,000-cycle impulse test 
standards— for 3000 psi Fluoroflex®-T (Teflon*) hose for hydraulic service 
at 400° F, These Resistoflex standards replace usual industry standards of 
100,000 cycles. Reports of completed tests available on request. 

Write Dept. 228, RESISTOFLEX Corporation, Roseland, N.J. 


Originators of high temperature fluorocarbon hose assemblies. 


R 


esistoflex 


ROSELAND. NEW JERSEY • WESTERN PLANT: BURBANK, CALIF. • SOUTHWESTERN PLANT: DALLAS. TEX. 



major consideration 


,000 psi) 


LHTE- 


gives the design decision 
to the engineer 


...ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 

Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 14-28 thru 1". 
For use at temperatures to 550 °F. 

Three other lightweight 12 point nut series are available in several 
tensile capacities and materials for service at temperatures to 1200°F. 


ner to the application from the 
tete tine of self-locking fasteners 


ELASTIC STOP NUT 
CORPORATION 
OF AMERICA 


Dept. S36-325, Elastic Stop Nut Corporation of America 

2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

O Complete dimensional and per* □ Visual Index: A complete pic* 

formance data of the new type torial representation of all 

3324 nut. standard Elastic Stop nuts. 


-Title. 


Street- 
City — 


...WEIGHT REDUCTION 

THIS NEW DESIGN is ESNA’s recommendation for applica- 
tions where space and weight reduction are primary needs. Meets MIL- 
N-25027; reduced wrenching dimensions permit more center-line 
efficient bolt design; wrench heights carefully engineered to assure satis- 
factory assembly line performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainless steel. 

wt in lbs Screw Size tensile 


per 1000 

#4 

#6 

#8 

# 10 

14" 

%>" 

y," 

rating 

LH3324 

.2 

.6 

1.3 

1.4 

2.9 

5.4 

7.3 

160,000 psi 

NAS679 

.9 

1.7 

2.4 

2.6 

4.6 

6.4 

8.6 

140,000 psi 

AN365 

1.4 

2.6 

4.2 

5.0 

9.0 

12.0 

18.0 

140,000 psi 


...USE OF NAS 
STANDARD HARDWARE 

This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to ESNA’s exacting quality standards. Qualified 
to MIL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550°F; A286 stainless steel for temperatures to 900°F 
and nonmagnetic applications. 

ESN A offers a complete line of ALL NAS types of self-locking nuts, in- 
cluding standard and miniature anchors, floaters and gang channels. 


